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The Diagnostic Rhyme Test (DRT):
An Air Force Implementation

I. INTrODLCTION

The Diatgnostic Ilhvie T'est (1)[311 for Intelligibllity was initially developed

under C,'ontract No. FI116211-70-C-01[12 Inr the Air Force Electronic Systems DIvi-

sion, Vo'oee Processing l~aboralory (fornially part o•r the Air Force ('ambridge

Research LTaboratories, Data Sciences lhaboratory). In recent years the l)RT has

emerged as a I)0l) Standard ro- testinL! the intelligibi lity of voice 'on miunicatiions

terminals. This is evldencedl by its extensive use by the I1)) Narrowhand Secure

Voice Consortium during its FY75 and I'Y76 Test and E.valuation or candidate

narrowband digital voice algorithmis or use in tile i9flO's. The 1R'1"s uqed by the

Consortium were evaluated under contract by l)ynastat, In. , Austin. T°xas, the

developers of the test. This report documents the development of an In-house

capability to administer and score the D)1T.

(Received for publication 16 .Tune 1978)

1. Voters, W. 1)., Sharpley, A. D. . and llehmsoth. C.J. (1973) Research on
IDiagnostic U'valuation of Speech Intellgii~biltv. AFCRI.-72-oU6.-4
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2. Tli". I)IAGNOSTI(: RIIIYME TESTI

2. I Inlrimlurli un

The IIT is a test for tntelligibility rather than user acceptance, or quality. of

voice systems. Alt'.ough related. It is Important to note the distinction between

intelligibility anti quality. It Is possible for a voice system to he perfectly intelli-

gible yet have a very unnatural sound or not permit speaker recognition. In such a

case the system is likely not to he acceptable to the user. On the other hand, a

system having poor intelligibility will certainly he unacceptable to the user. Thus.

a prerequisite ror user acceptance is high intelligibility. The I)RT is a measure of

that characteristic ora voice system. The test is structured in such a way as to

allow a detailed analysIs of the ability of a system to reproduce certain classes of

phonemes. These classes are categorized by the binary attributes VOICING,

NASALITY. SUSTENTION, SIBILATION, G;RAVENESS, and COMPACTNESS. The

test provides a means of measuring the performance of the voice system for each

state, present or absent, of these six attributes as well as total intelligibility. Using

these results, specific weaknesses in the voice system can be pinpointed and cor-

rected. This method of diagnostic analysis has been successfully used. 2, 3

"2.2 Usage

A series of master tape recordings have been prepared by Dynastat. Inc. under

various Government contracts to be used as input speech material for testing the

intelligibility of the voice system under consideration. Each tape recording con-

sists of one or more speakers uttering a known randomized sequence of words.

Each word has been selected from a pair of rhyming words differing only In the lead-

ing consonant. Figure I presents the sequence of events for DRT usage. In order

to conduct a DRT one or more master tape recordings are used as Input speech

material to the voice system under test. The processed output speech is tape

recorded for later presentation to a crew of listeners for evaluation. The listeners'

task is to determine which of the rhyming words had been uttered by the speaker.

After all tape recordings processed by the system under test have been heard by the

listening crew, computer analysis of the listeners' responses takes place and a

comprehensive printout of the results Is provided. Further analysis by the user

can then take place.

2. Smith, C. I'. (1976) Comparative Evaluations of Speech Intelligibility Perform-
ance of Three Narrowhand Voice Communications Methlods: Trivet. Linear
Prediction Coding (LI'C) and Piecewise Linear Prediction Coding "(PLPC)
T.Fs-TT -i7 --13 i.

1. Smith, C. 1'. (1977) Intelligibility Performance of Narrowband Linear Predictive
Vocoders in the Pres•ence or Rit I';rrors, K.1D-TH -77-320.



VOICE PROCESSING LISTENER EVALUATION

VOICE 
I 

Ia
SYSTEM I LISTENN RAW I

I - EE

MASTER DRT PROCESSED II
INPUT TAPE OUTPUT II

SPEECH

SUBSEQUENT ANALYSIS CMUER ANALYSIS

_______________ ICOMPUTER ___________

DRT SCORES 
SOI

Figutre 1. MIT t'sale. The sequtence of events

2.3 Struchrettir thei MlItT

A complete DRT coensiqts of one qneaker tittering~ 464 words of which 3814 words

-ire actuially scored. The remainder are filler and experimental words. i)IlTs arv

normall ,v , lministeredl in half tet (1112 words) using~ multiil p1 pakers. Ihe col-
plete list of wordIs used in the MIUT appear in FILizure 2ai thirouh '2d. The D oI)

Narrowband Secure Volice Consortiuim has prepared't I av ~(twr D11 F ml iaster input tapes,
uisingT various microphones and ambient acoustiv noise- backgrounds. TVhese tapes

are in the possession of this offic.e and are available for W fIT testIn-g. Table I is

-I sutnimary of th~ese tapies. In add~ition, master M)IT tapes as inl IllatedI in Tables4 3.

4. and 5i are also available.

2.3. 1 THlE TEST IIOOKLET

Each listener who Is tasked to evaluate a processeri tape re-vordtng has before

him a four pagev lest booklet for each speaker hie will hear. The booklet is sufrficient
to score one half test. The booklet is Rsh -"n In Figures 2a through 2d. The sp~eech
material the listener hears "onsilsts of 2.12 words uttered h1w each speaker. Trhe

words are one word from eachi of the word pairs in the test booklet. The itstener
is instructed to strike ouit the word hie thinks hie hears. The booklet Is structured so
that the word pairs on Ftigires 2a and 2v are the same but pro'sented in the reverse
order. Similarly, the word pairs nn Figures 2b and 2d1 are tiae saime hut appear In

revers~e order. In addition. the present state of each of the six attrIbuttes tire repre -
sentedl byv the left word IIn each columin on Vigures 21 and 21) while the absent s4tate
Is repreqented by the rivht word In eachi colulun on those pagers. The reverse Is

true for Figures 2r' andI 2d.



Table I. Available MInster DRT Tapes

Tape DRT TAI'E$ *Fnviron- **Hicrophone
in Speake~r / li.nt ,nent 1 2 13 14 15 6

E-l-A 1.1. 302A. Cii 301$8. RIf 310A Quiet X x X x

E-1-1 JE 306A, RV 303A, I'K 3OQA " X X X X

E-2-A L.1 302,. C11 307A, Ri 31071 X X X X

F-2-1 JIF 3ObB, 1RV 3031, PK 312B " X X X X

E-3-A I.T. 301A, CII 308A, Rif 311A " X X X X

E-3-1 JE 305A, RV 304A, I'K 312A X X X X

E-4-A LL 30111, C1I 307B, PV 311D " X X X X

F-4-R JE 30511, I1V 3048, PK 309B " X X X X

E-5-A JS 317A, LS 315A, HP 314A " X X X X

E-5-8 JS 3176, IS 3151, HP 314B " X X X X

E-6-A .IS 318A. I.S 316A, MP 313A " X X X X

E-6-8 JS 3181, LS 3168, MlP 3138 " X X X X

G-I-A R11 318A, Ji 310A, C1I 314A APCP X X X

G-I-11 RIl 318R, JE 310R, Ci1 314B " X X X

G-2-A R1W 317A, JE 309A, CII 313B I;EL X X X

G-2-11 Rif 3176, IF 3096, ClH 313A " X X X

G-3-A Rif 303A, JE 311A, CII 315A SHIP X X X

G-3-B RIf 3036, JE 3118, CII 315B " X X X

G-4-A Ril 304A, JE 372A, CII 316A, Office X X X
JS 305A

G-4-11 RI 3041, JE 3121, C1i 3168, t X X
. JS 3056.,

*Environment: Ambient Acoustic Noise Simulated in a Sound Room.
ABCP - Airborne Comimand Post
IIEL - Helicopter
SHIP - Shipboard

** See Table 2 for microphone fdentification.

10



Tnble 2 Microphone Idlentirleatlon IT4eel In Toble 1.

I - Altec 659:A I)ynamiic Mierophone

9 - Wt ntern Elevtriv "'1 Carbon Microphone

3 - (;ramnn-Stadler 1,:7300,M Thrat Microphone

4 - (;enernl lHadlio 1560-15 P ,eranni Studio Meirophone

5 - Hoanwetl 1)ynnamic Noiqe Caneelling MNhrophone

6 - i.lIeetrovoice M-7RJATC l.vnnmic Iletteopte- M tirnophone

Table I Available Word Iis': and Speakers (100 SerleN)

Word List Speaker Wnrd i,ist Speaker

102A [BV 108A CII

10211 BV 10813 CI(

103A BV iI1A .1"E

10311 RV 11113 .11:

104A R D 112A SN

10414 R D 11213 SN

105A R31) 113A .11.,

10513 11) 113H .1I.

106A I31, 115A SN

108M I31. 11511 SN

107A Cil 116A III,

10713 CIi 110B BiL

S 11



Table 4. F-4a Advanced Airborne Command Post Master DRT Tapes

Tape DRT Tapes * Microphone
ID Speaker/list Environment 1 2 3 4 5

S-I-A SM 301A, SK 307A. BD) 311A Quiet X X X

S-I-13 lIft 303A. MM 305A, IP 309A Quiet X x X
S-2-A SM 30lB3 SK 30713, BD 31113 Quiet X X X

S-2-4 fill 3031.i MM 3051l, 11 3091I Quiet X x x X

T-1-A SM 302A. SK 309A. B D 312A E-4A Noise X x X X

T-1-1 fill 304A. MM 306A. IP 310A E-4A Noise X N X X

T-2-A SM 30213. SK 3081, TID 31213 E-4A Noise X X X X

T-2-13 U I11 30413 MM 306B. IP 31013 E-4A Noise X X x X

* Microphones:

I - ALTEC 659A Dynamic Microphone

2 - Roanwell Conridencer Microphone P/N 240100001

3 - Grason-Stadler E7300M Throat Microphone

4 - General Radio 1560-I'5 Ceramic Studio Microphone

5 - Noise only - General Radio 1560-P5

Table 5. E-3A AWACS Master DRT Tapes

Tape IRT Tapes * Microphone
ID Speaker/List Environment 1 2 3 4 5

S-3-A CIl 301A. JlE' 305A, SM 309A Quiet x x x x

S-3-11 IP 303R. MC 307A. GM 311A Quiet X X N x

S-4-A Cil 3o0111, .1E 30513, SM 30913 Quiet "; X N X

s-4-11 IP 303A, MC 307B3, GM 311B Quiet x x x X

T-3-A CI1 302A, .iE 306A. SM 310A E-3A Noise X x X X

T-2-i1 IP 304A, MC 308A, GhM 31213 E-3A Noise X X X X

T-4-A CII 302B3. .1TE 30613, SM 310B r-3A Noise X X X x

T-4-11 IP 30413, MC 308B, GM 312A E-3A Noise X X X X

*Microphones:

1 - ALTEC 659A Dynamic Microphone

2 - 11-335/AIC Hleadset Microphone

3 - Grason-Stadler E7300M Throat Microphone

4 - General Radio 1560-PS Ceramic Studio Microphone

5 - Noise only - General Radio 1560-1"5

12



DRT ! Nr.

(A)

ROW

1 GOO - 08 COOT - TOOT
2 DAUNT - TAUNT BOND - POND

3 MOOT - BOOT MOAN- BONE

4 SHEET- CHEAT VILL - BILL

5 JAB -GAB JEST - GUEST

6 POT - TOT -FOUGHT-THOUGHT
7 GHOST - BOAST COOP - POOP I
8 LIP- RIP LEAP- REAP

9 ZED- SAID VAST - FAST
10 GNAW - DAW KNOCK - DOCK

11 SHOES - CHOOSE THOSE - DOZE

12 CHEEP - KEEP SING - THING

13 BANK - DANK MET - NET I
14 GOT - DOT CAUGHT - TAUGHT

1¾+ LOAD - ROAD LEWD - RUDE
16 DINT - TINT BEAN - PEEN -j

I

17 NECK - DECK MAD - BAD

18 THONG - TONG VOX - BOX
19 CHOO - COO JOE - GO ]
20 WEED - REED BID- DID I
21 qHAG - SAG YEN - Wf "N

22 LOT - ROT LAW-4 RAW
23 VOLE - FOAL ZOO - SUE

24 NIP - DIP NEED- DEED
25 FENCE - PENCE THAN- DAN

26 SAW - THAW CHOP - COP

27 POOL - TOOL FORE - THOR=

28 YIELD - WIELD HIT - FIT

29 LAP - RAP LEST - REST

Name Dote /Time

Ii, m ( _•' i)l?'l 'l'('st Iloonklut

13



DRT IV Nr.

ROW

1 PEST - TEST FAN - PAN
2 VAULT - FAULT JOCK - CHOCK -

3 NEWS DUES NOTE - DOTE
4 VEE - SEE THICK - TICK
5 SANK - THANK CHAIR - CARE
6 WAD -ROD BONG- DONG
7 SHOW - SO YOU- RUE
8 LID - RID LEEK -REEK
9 DENSE - TENSE GAFF - CALF

10 MOSS - BOSS MOM - BOMB
11 Foo - POOH THOUGH - DOUGH
12 ZEE - THEE JILT - GILT 4

13 FAD - THAD PENT - TENT
14 HOP - FOP YAWL - WALL

154 LOW - ROW LOOT - ROOT *
16 GIN - CHIN VEAL +FEEL

17 MEND - BEND NAB - DAB
18 SHAW - CHAW VON - SON -j
19 JUICE - GOOSE SOLE - THOLE
20 PEEK - TEAK FIN - THIN
21 GAT - OAT KEG - PEG

22 LOCK - ROCK LONG - WRONG
23 GOAT - COAT DUNE - TUNE
24 MIT - BIT MEET - BEET
25 THEN - DEN SHAD - CHAD
26 JAWS - GAUZE JOT - GOT
27 MOON - NOON BOWL - DOLE
28 KEY - TEA GILL - DILL -
29 LAMP - RAMP LEND - REND

Name DOate / Time

SFigure 2b. I)RT Test I3ooklet j
14



SRT IV Nr.

(C)

ROW

1BOB -GOB TOOT -COOT
2 TAUNT DAUNT POND - BOND

3 BOOT - MOOT BONE - MOAN
• 4 CHEAT - SHEET BILL - VILL

5 GAS - JAB GUEST - JEST

6 TOT - POT THOUGHT- FOUGHT
7 BOAST - GHOST POOP - COOP
8 R I P - LIP REAP - LEAP
9 SAID - ZED FAST - VAST

10 DAW - GNAW DOCK - KNOCK

i1 CHOOSE - SHOES DOZE - THOSE

12 KEEP - CHEEP THING - SING

13 DANK - BANK NET - MET
14 DOT - GOT TAUGHT - CAUGHT
15+ ROAD - LOAD RUDE - I.EWO
16 TINT - DINT PEEN - BEAN
17 DECK NECK BAD - MAD
18 TONG THONG BOX- VOX

19 COo- CHOO GO - JOE
20 REED - WEED DID - BID
21 SAG - SHAG WREN - YEN

22 ROT - LOT RAW - LAW

23 FOAL - VOLE SUE - ZOO
24 DIP- NIP DEED- NEED
25 PENCE - FENCE DAN - THAN

26 THAW - SAW COP - CHOP
27 TOOL - POOL THOR - FORE
28 WIELD - YIELD FIT - HIT
29 RAP - LAP REST - LEST

Name Date/ Time•
Figure 2c. DRT 'reet Booklet
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ORT IV Nr.

D0)

ROW

1 TEST - PEST PAN - FAN

2 FAULT - VAULT CHOCK - JOCK

3 DUES - NEWS DOTE - NOTE

4 BEE - VEE TICK - THICK

5 THANK - SANK CARE - CHAIR

6 ROD - WAD DONG - BONG

7 SO - SHOW RUE - YOU

8 RID - LID REEK -LEEK

9 TENSE - DENSE CALF - GAFF

10 BOSS - MOSS BOMB - MOM

11 POOH - FOO DOUGH -THOUGH

12 THEE - ZEE GILT - JILT

13 THAD - FAD TENT - PENT

14 FOP - HOP WALL - YAWL

14 ROW - LOW ROOT - LOOT

16 CHIN - GIN FEEL - VEAL

17 BEND - MEND DAB - NAB

18 CHAW- SHAW SON - VON

19 GOOSE - JUICE THOLE - SOLE

20 TEAK - PEEK THIN - FIN

2 BAT - GAT PEG - KEG

22 ROCK - LOCK WRONG - LONG

23 COAT - GOAT TUNE - DUNE

24 BIT - MIT BEET - MEET

25 DEN - THEN CHAD - SHAD

26 GAUZE - JAWS GOT - JOT

27 NOON - MOON DOLE - BOWL

28 TEA - KEY DILL - GiLL

29 RAMP- LAMP REND-- LEND

Name Date/Time

IiLurc 2d. I),l 'I est 3(ollet

16
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2.3.2 THE MAJOR ATTRIBUTES

The six attributes tested by the DRT are VOICING, NASALITY, SUSTENTION,

SIBILATION, GRAVENESS, and COMPACTNESS. Each of the 192 word pairs in a

half-test has been selected so that the leading consonant differs only in the present

or absent state of a single attribute. The particular attribute tested by each word

pair is shown in Figure 3. The lst, 8th, 15th, 22nd and last words in each column

are not scored. These words are included to allow time for turning pages, moving

to the top of the next column. and for inclusion of experimental words. A couple

of examples will serve to clarify this.

Example 1. In Figure 2a, the 11th word pair in the left hand column is SHOES-

CHOOSE. In Figure 3. the attribute corresponding to the 11th word pair is

SUSTENTION. Thus, the word pair SHOES-CHOOSE tests the attribute SUSTEN-

TION. Further, since this word pair is shown on the first page of the booklet, the

leading consonant in SHOES exhibits the nresent state of the attribute while the leading

consonant of the word CHOOSE exhibits theabsent state of the attribute, thus, SHOES

represents a SUSTAINED consonant while CHOOSE represents an ABRUPT consonart.

Example 2. In Figure 2d, the third word pair in the right column is DOTE-

NOTE. From Figure 3. it can be seen that this word pair tests the attribute

NASALITY. Since this word ilair is hnwnnn the fourth oageof the booklet, we observe

that DOTE represents the absent state of NASALITY (Non-Nasal) while NOTE repre-

sents the present state of NASALITY (Nasal).

2.3.3 TIlE SUB -FEATURES

The following constraints were observed in constructing the set of test words:

(a) Half of the items designed to test VOICING are fricatives; the other half

are stop consonants,

(b) Half of the NASALITY phoneme pairs are grave; the rest acute,

Wc• half of the SUSTENT1ON items are voiced; halh unvoiced.

(d) Half af the phoneme pairs that test SIBIILATION are voiced, the remainder

unvoiced,

(e) Half of the GRAVENESS test items are voiced; the other halt unvoiced,

(fW half of the COMPACTNESS items are voiced; the remainder unvoiced.

17
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Row
1 Filler Filler

2 Voicing Voicing M

a Nasality Nasality
4 SuStention Suatention
5 Sibilation Sibilation
6 Graveness Graveness
7 Compactness Compactness

8 Experimental Experimental

9 Voicing Voicing
10 Nasality Nasality
11 Sustention Sustention
12 Sibilation Sibilationi
13 Graveness Graveness
14 Compactness Compactness

15 Experimental Experimental

l6 Voicing Voicing
17 Nasality Nasalltv
18 Sustention Sustention
19 Sibilation Sibilation
20 Graveness Graveness
21 Compactness Compactness q

22 Experimental Fxperlmentnl

23 Voicing Voicing
24 Nasality Nasality
25 Sustention Sustention
26 Sibilation Sibilation
27 Graveness Graveness
28 Compactness Compactness

29 Experimental Experimental

Figure 3. Attribute Tested-Word Pair Position

5I
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Figure 4 can be used in conjunction with Figures 2a-d and 3 to determine

exactly which word pairs are presented with the sub-features indicated above. A

plus (4 in Figure 4, indicates that the two words exhibit the -"-sent state of the

sub-feature: a minus (-) the absent state. The sub-feature assignments are the

same for pages 1 and 3 of the DRT test booklet as well as for pages 2 and 4.

The columns of pluses and minuses in Figure 4, correspond to the columns of word

pairs in the DRT test booklet. Notice that in Figure 3 each major attribute is

tested four times in each column. Thus, there are four pluses and minuses in each 4

column for each major attribute in Figure 4. The following examples will serve to

illustrate the use of Figures 2a-d. 3, and 4 to determine the major attribute and

sub-feature of each word pair.

Page No. VOICING NASALITY SUSTENTrON SIBILATION GRAVENESS COMPACTNESS

+ + + + +. 4.

+. _+ .+ ++ +.
+-.- -+ + - ++ -+ A

+ + + + 4+ --+ + + -

2&4 + +. + + + +

+ + + + ++ + . +

Main Attribute Sub-Feature (+/-)

Voicing Fricttonal/Non-Frtctional
Nasality Grave/Acute

Suatention Voiced/Unvoiced
Sibilation Voiced/Unvoiced

Graveness Voiced/Unvoiced

Comnpactness Voiced/Unvoiced

Figure 4. Sub-Feature State Location in Test 2ootdet

Example 1. The second word pair shown on page 1 of the DRT test booklet

(Figure 2a) in the left column ;s DAUNT-TAUNT. Figure 3 indicates that this word

pair tests the attribute VOICING. Since this word pair is shown on page 1, (Fig-

ure 2a) we conclude that DAUNT represents the voiced case and TAUNT represents

the unvoiced case. Referring to 1:iaure 4, we observe that the first pair of words

in the left hand column of page 1 of the DRT test booklet that tests the attribute

VOICING exhibit the absent (-) state of the sub-feature. That is, the words DAUNT

and TAUNT are non-frictional. The word pair ZED-SAID shown on page I (Fig-

ure 2a' also tests the VOICING attribute. However, these words are frictional.
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This can be observed by noting that they are the second word pair in the left column

shown on page 1 (Figure 2a) that tests the attribute VOICING. Figure 4 indicates

that these two words are frictional (+).

Example 2. The 17th word Dair shown on page 4 of the DRT test booklet (Figure

2d) in the right column is DAB -NAB. From Figure 3, we ascertain that this word pair

tests the attribute NASALITY. Further, since this word pair is shown in page 4 (Fig-

ure 2d), we conclude that DAB is non-nasal and NAB is nasal. The sub -feature for

NASALITY is graveness. Referring to Figure 4 we see that the third word nair in the

right column shown on page 4 (Figure 2d) that tests the attribute NASALITY exhibits the

absent(-l •tate of the sub-featuregraveness. Thus the leading consonant of the word

DAB is non-nasal and acute while the leading consonant ,f the word NAB is nasal andacute.

In contrast, the 17th word pair in the left column shown on page 4 (Figure 2d) is BEND-

MEND. This pair also tests NASALITY. Figure 4 indicates that these words are grave (+).

2.3.4 THEWORDLISTS

The words in Figures 2a-d have been spoken by, each speaker in a predeter-

mined sequence called a word list. Each word list is identified by a three digit

number followed by the letter A or B. The letter A is used to identify the first half

of the DRT and B to identify the second half. Tables 1, 3, 4, and 5 contain sum-

maries of word lists available and the associated speaker's initials. Appendix A

contains the actual word lists. I

3. EARLY IN-HOUSE DEVELOPMENT

3.1 Rationale

The DRT has proven itself to be a useful diagnostic tool for finding weaknesses

in narrowband digital voice processing algorithms. However, the cost of a DRT

using contractor resources was considered too high (approxinmately $550. 00 for a

six speaker DRT in FY 78) to make it practical for testing the many algorithm

changes required on a week to week basis. In addition, the cost was too high to

repeat the test for each confizuration in order to obtain estimates of rreasurement

errors needed for a complete statistical analysis (that is, Analysis of Variance4 ).

It was determined that DRTs could be conducted at the Air Force Voice Processing

Facility, Hanscom Air Force Base using existing hardware for approxinm.ately one-

tenth the contractor cost, excluding the scoring software development costs. In-

house resources were to be used to Jevelop the software.

4. Guenther, W. C. (1964) Analysis of Variance, Prentice-Hall, Inc., Fnglewood
Cliffs, N.J.
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3.2 Scoring Software - CSP.30 Implementation

The DRT scoring software was written in FORTRAN IV and implemented on

the CSP-30 High Speed Signal Processor. Figure 5 shows flow charts of the

scoring programs as implemented on the CSP-30. The program listing and a

sample printout of the test results for a two-speaker, two-listener DRT are con-

tained in Appendix B.

3.2.1 PROGRAM USAGE

The scoring software as implemented on the CSP-30 requires manual data entry

via the ADDS Video Terminal. The program is used as follows:

a. Load the 32K FORTRAN MIOCS.

b. Load the DRT Scoring Program (Cartridge Output).

C. Run at starting address = 0.
d. Be sure line printer is on-line.

e. The ADDS terminal will display:

INSERT 150 FT CARTRIDGE IN UPPER DECK

1/O RESET - CONTINUE.

Be sure the cartridge is write enabled. Insert it into the upper Tri-Data deck.

f. After carryin- out the above instructions the ADDS terminal will display:

SYSTEM UNDER TEST"

SSSSSSSSSSSSSSSSSSSSSSSSSSS SSSSSSSSSSSSSSSSssSSS
Input up to 50 ASCII characters to identify the systenm under test, date. etc.

g. ADDS will display:

HOW MANY LISTENERS?

LL

Input qn integer from I to 12 in 12 format.

h. ADDS will display:

HOW MANY SPEAKERS?

SS

Input an integer from I to 6 in 12 format.

i. For I = I to the number of listeners the ADDS will display:

LISTENER I NAME

NNNNNNNNNNNNNNNNNNNNNNNN

Input up to 24 ASCII characters to identify the listener.

The following steps ,1 through r will occur for each listener I and each speaker J:

J. ADDS will display:
FOR LISTENER I SPEAKER J

ENTER KEY NUMBER AND LETTER

NNNL

Enter the word list number in 13 format followed by the suffix letter 'n ASCII.
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Litt 1. NUML

Hoad Test 10 Compute%NUML. -No'T Lotero, Correct I.,~
[NUNS - No. Speakerl Lotiee

List 1. NUNI

Riled Listeiner 0D write to
Fro,.SPKR - 1, NUMS LAOOe Printer

Add,
al~d Kery No. antd

spe" Corniptto V and
WPAGE 1 4 E. liarAl

Reed epspcesoLetrn
Eedt F

Write to

0Oet.tiitie Correct Ln rn.
Retponters

Stop

I.till 10
Carte.d

Compote No~orrect tar
bistene

Write to

Lien Ptrnter

A

Stert A

Litt- 1,NUMLISPKA. 1, NUMS

j Read Listener 10
ISPKR 1, NUMS CSTfom pte a nnd

FROM R.ed!;-. S lltetI)
CAH1HIDGE

Lim. Printer

Compote 57 aned
Wri te No o r all

to Lnit Pi-le 1.tn

Coineirt T-001 Virite to
S. It to, Lestene,r Linei Ptrinttr

Line Po nlet

A

YLuc5. I)RT Scoring
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k. If no such key is in the program the ADDS will display:

*******NO KEY XXXA*******

where XXXA is the key entered: The program will go to step j above. If the key

is a valid one in the 100 series, the ADDS will display:

KEY = XXXA SPEAKER

IF OK ENTER 0
where XXXA is the key entered and SPEAKER is the speaker identification associa-

ted with that key as stored in the program. However, if the key entered is a 300

series key, the ADDS will display:

SPEAKER?

SS

Enter two (2) ASCII characters identifying the speaker. ADDS will then display:

-... KEY = XXXA SPEAKER

IF OK ENTER 0
If anything other than 0 is'entered the program returns to step j above. Steps I

through p below occur for each page, K= 1, 2, 3, 4 of the answer booklet (see Fig-

ures 2a through 2d).

1. ADDS will display:

FOR KEY XXXA LISTENER I PAGE K ENTER RESPONSE BY COLUMNS
I = FIRST WORD 2 = SECOND WORD

RIIRRRRRRRRRRRRRRRRRRRRRRRRRRR

For the first column of each word pair on page K of listener l's answer book enter

a I if the first word of the pair was selected or a 2 if the second word was selected.

After the first column has been entered hit new line. Enter the second column in

the same way.

m. ADDS will display a graphic representation of the first 15 rows of the page

just entered. An example is:

l xxx xxxxx
2 XX,,XX XXXXX3 XXXXX XXXXX

4 xxxxx xxxxx]4 xXXXX XXXXX
5 xxxxx xxxxx
6 xXXXXxXXxxXXX. xxxxx
7 XXXXX XXXXX
8' XXXXX XXXXX
9 xxxxx xxxxx
10 xxxxx xxxxx10 XXXXX XXXXX

11 XXXXX XXXXX
12 XXXXXXXXXXXXXX XXXXX
13 XXXXX XXXXX
14 XXXXX XXXXX
15 XXXXX xxxxx
IF OK ENTER

This allows you to check for errors in key punching the entries of the first 15 rows.

Notice that rows 6 and 12 in column 1 contain X's in both first and second word
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positions. This hiditilaes 111th. something. other than I fir 2 was entered in those
positions andl correct ions shiouldl he made.

11. ir no correct tons are treel ed enter o tot owedi by' new I itse. A nything Miter

than 0 implies a correctioni Is to be made. ADl)IS will display:

RO0W ANID ('01 .pN TO (lIANCI:'. ENTER 999 'TO CHIANGE: E*NTUIRE PA(;E

Enter the iow number In 12- format followed by the column numbe'r in ItI.

0. if ii)9¶1 was entered program wvill go to step I above. If a row outside the

ra nge I t o 29,. oilher than 99. or a s'ottinn other than 1 or 2 is entered, program

g~oes to step it above. ir row (nl oltuni nare withini the specified range, ADDSI

dhis plays:

NEW ENTRY?

Enter a 1 or 2. Program goes to step ni above.
p). Aftert corrections to row-; I through 15 are made, rows 16 through 29 are

displayed and corre~ctd. In a similar maniner. (No~ri:: Corrections Io any row can

he tnfade regardless of the rows being displaYed. )

q. *mter all pages tor listener 1. key* NXXA have been scored, the next speaker

is scored in the same way. After -Al speakers tor. listener I have been scored the

data is; output to t he vartridge and a printout (if listener I's correct responses is

ftadr..

I.. The next listener is scored in the same way.

.4. Aftier all I istemers have, been scored, a perrent correct printout is miadle

for eachi listener using the transformation

SCOMRE "1_1.\ N (100)

Where hIt Number correct

W Number inconrrect

TI Total riumnber of items
1. A suniiitary ofr ill scores and standard errors across listeners Is t hen

printed (mee Appendix 14). Program stops.
it. Lo.,ad the MIT'l Scoring Program (Cartridgte tiput ).

V. Run at starting address '0

w. ADDSI will dtisplay:

INSERT CARlTRID)GE IN V11'111-:1 D)ECK

1/0 UIw.SE'-CONTIJuE
Insert the cartridge containining the MIRT daita into the upper Tri-lData deck. After

hitting I/0 R~eset and Continue, the prog ram will execute as in F'igure 5b. A com-

prehensive printout of M~tIT results will be inade as shown in Appendix It. No
turther interaction with the ADD)IS terminal is requirL.i.
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w~ as vitisidereil 1r'uclal to 11, suecest; or' the In -house I)RTJ prog~rami that
suft~ilent nurul 'rs ofr Ii 'tr'ners be recrultedl and thlinthe idr performance non tlie MIT
be conisistent. The r Ii ahiIlitv of th DRI T' as a userul tordl In m easuiring~ IntellIigiblbti'ty
so that mearline'ui conparisons between voice systemis van he naInd Is udependent on
t he re-pratrhi lilY of tIni svores. 'That Is. if itp r)-rtivula r MIT11 is admi nistereud to a
cew of li stener's at different poinots in fltine,. are the results different" If they are.

the credihi 1 ttvo iri threst is it, qjuest ion. It has been shown thant filhe MIT Is highily
reliable in this reg.ardl if a property' selected and trained listening crew is une'l.5

In addition, for I he In-house MIHT program) to be of maximum utitlity, tile re-
sults obtainedt should he coinparnhle to thiose obtainedl by others who administer thle
same test to their listeners. Ini particular, we felt it essential that in-house I)HT
results be comlparable to those obtained by lwnastat. Inc.

Du)tringth le pel'io( l'r'rua rv -Oct her V17S, 21 volunteer listeners partieipated
in l)RT test-; to deternfine~the reasihility' of' iniplemiening an in-house IWT progi am.
The v'olunter'rs were vreruitedi f'c'nm the Ilanscoin A FB community. They consisted
of' U.S. Air- lorce mnilitary, c-ivillin employees. military dependents and in-house
contractor personnel. Fach li.-tenier was subjected to a pure tone audinmetric test
f'or hearing loss and passed thre requirements for an li-1 Imorofle as specified in
A FNfI 160-1 (( *9 Attachmcent 3, 2 May 1975. lDuringr thle perioui lebruar~v-Nlarch 1976
four listenitl,_ svssions were conducted. Xihsession was approximantelyv two hours
in dutration. Vrom four io seven list eners participated in eaich seqsion. 'The pur -
post' of this initial trial period "'ans to g~ain somec insih~ht into the feasahi lit v of con -
dutct inmg in -lous.' DIV's and to determine if' voniparah~i Itv with contractor results
can he' obtained. A secoond trihat period consisti ng of' three session., was condlutted
in October 1976. Tie purpose of' this trial perriod wa-4 to ,enasure the repeatablilty
(if scores ror ir'-hou:;e I )RTs :and to detect, any siuni fi ant learnlnt! t rendi when a
liste-ner is rep('atedllv uxpose't to the sauce test. Severn ifst crwr is were used thluni nL!
this second Ir na period. All hut two had hc'en used Iin tilie preyvious tests.

.1. 31. 1 '( i! IARAlIlIITYT

Tables 6.1 to 1.c ontain sill Ilia ries rf he ~esqults ofi itlnus l 'iste~ning Sessions

1, 3, ant -1 cond ucted duhi ni, nj ebruar -wl~ a Mali' I 1976 as well as I vnastat scores
fow I lie, sanie N IT I apes Theni sYsten .s c:sid Ini thte tests were all vot,onlers at va rious
nari'owband datai ratesq. OnlY ilhose scores for listeners who participated Iin two or
miore sessions ire repnrt#'c. Session I is riot inicluded hee'iase It served as an
orientation For Ol1 e l isterners. Tile' tables also fri'ludr !15 percent confidence Intervals

5. Vniersi W. 1). (19 65)i Perrforancnie Evaluation of Sareeh Prorepsimn' Devices It..
'rhe itole ofr [ndviv~uali Diffterences, AF AI'*I -615-2-4.

25



based on the Dynastat means and standard errors. In addition, the differences

between in-house and Dynastat means are Included. Those in-house mean scores

that lie outside the confidence interval are marked with an asterisk (*). Some

observations follow:

n. No attempt was made to screen and eliminate listeners for the purpose of

improving in-house means.

b. or the listeners used in this trial period only two participated in three

sessions. All others participated in two or fewer sessions.

C. The general tendency for in-house scores was to approach Dynastat scores

as listeners gained experience. In the second listening session seven in-house

means fell below their confidence intervals while six fell below their confidence

intervals for Sessions 3 and 4. The median difference between in-house and Dynastat

means improved from -3. 2 to -2.05 from Session 2 to Session 3. For Session 4

the median difference was -2. 3.

Table 6a. In-House and Dynastat DRT Scores.
Listening Session 2 - 25 Feb 1976

IN-HOUSE DYNASTAT

LISTENER

System Speaker JA jb 4 5. A MEAN MEAN S.E. 95, C.I. DIFF

1102 BL 87.5 87.5 86.5 76.C 89.6 84.4* 89.6 1.35 (8C.4. 92.8) -5.2

CH 86.5 C9.6 C8.5 84.4 87.5 87.3 89.8 1.19 (87.0. 92.6) -2.5

SN 82.3 72.9 82.3 76.0 78.1 78.3* 83.5 1.27 (8f.., 86.5) -5.2

1103 BL 89.6 82.3 88.5 85.4 87.5 86.7 86.6 1.74 (82.5. 90.7) *0.1

CH 91.7 85.4 85.4 87.5 90.6 88.1" 91.7 0.88 (89.6. 93.8) -3.6

SN 75.0 74.0 78.1 80.2 75.0 76.5* 79.7 1.04 (77.2. 81.2) -3.2

1104 BL 85.4 82.3 86.5 85.4 85.4 85.0* 88.3 1.19 (85.5, 91.1) -3.3

CH T3.8 85.4 88.5 85.4 87.5 88.1 90.8 1.16 (88.1, 93.5) -2.7

SN 83.3 82.3 81.1 80.2 81.3 81.7 82.8 1.55 (79.1. 86.5) -1.1

1105 BL 81.3 79.2 03.3 79.2 82.3 31.1* 84.8 1.23 (81.9. 87.7) -3.7

CH 07.5 83.3 83.3 84.4 88.5 85.4 88.5 1.67 (84.6, 92.4) -3.1

- SN 82.3 76.0 82.3 80.2 74.0 79.01 82.2 0.80 (80.3. 84.1) -3.2

a - First session for this listener.
b - Second session for this listener.
* - Below 951 confidence *nterval.
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Table Ob. In-Ilouse and 1)ynastat I)RT Scnrcm.
Ulstening Session 3 - 4 Mar 1976

IN-HCUSE DYNAS'$.T

System 5peaker Y' 4- 6 1 7a MEtN MEAN S.C. 95", C.t. D';'r

1106 BL 82.3 86.5 93.8 80.2 85.7 87.8 1.70 (83.1. 91.8) -2.1

CH 88.5 90.6 90.6 83.3 08..' 91.7 0.86 189.7. 93.7) -3.4

SN 14.0 83.3 91.7 77.1 81.5 82.2 1.119 (77.7. 86.7) -0.7

1108 BL 36.5 8&,.5 92.7 84.4 88.0 88.2 1.69 (84.2. 92.2) -0.2

CH 88.5 95.8 90.6 88.5 90.1* 91.9 0.73 (90.2. 93.6) -1.8

SN 76.G 8Q.6 87.5 82.3 83.9 86.9 1.73 (81.8. 90.0) -2.0

:110 BL 86.5 89.6 87.5 86.5 87.5* 92.6 1.05 (90.1. 95.1) -5.1

CH 85.4 87.5 93.8 B3.3 87.5* 93.0 0.70 (91.3. 9
4

.
7

) -S.S

SN 76.0 86.5 82.3 82.3 81.8 83.7 1.57 (79.5. 66.9) -2.0

1112 BL 86.5 93.6 91.7 8:,.5 90.1* 92.4 0.67 (90.8. 94.0) -2.3

CH 90.6 87.5 92.7 95.8 91.7' 94.8 1.08 (92.2. 97.4) -3.1

SN 85.4 88.5 87.5 84.4 86.5 87.0 1.59 (83.2. 90.8) -0.5

a - Secord session for this listener.
* - Below 95• confidence interval.

Table 6c. In-House and Dynastat DRT Scores.

Listening Session 4 - 22 Mar 1976

IN-HOUSE DYNASTAT

LISTENER

Systen Speaker ,a j 4 b 5a MEAN MEAN S.E. 951 C.I. OIFF

1113 8L 90.6 86.5 89.6 85.4 88.0 90.1 0.90 (88.0. 92.2) -2.1

CH 92.7 89.6 89.6 91.7 90.9 92.2 0.65 (90.7. 93.7) -1.3

SN 80.2 86.5 89.6 83.3 84.9* 88.0 1.15 (85.3. 90.7) -3.1

1146 8L 90.6 87.5 88.5 86.5 88.3* 90.8 0.80 (88.9. 92.7) -2.5

CH 92.7 92.7 92.7 92.7 92.7 94.8 0.88 (92.7. 96.9) -2.1

SN 81.3 84.4 87.5 86.5 84.9* 91.3 1.16 (88.6. 94.0) -6.4

1150 81 87.5 85.4 96.9 85.4 88.8 88.4 0.89 (86.3. 90.5) 4.0.4

CH 92.7 90.6 90.6 92.7 91.?' 94.4 0.71 (92.7. 96.1) -2.1

SN 84.4 81.3 85.4 86.5 84.40 68.8 1.14 (86.1, 91.5) -4.4

1152 1. 88.5 91.7 94.6 89.6 91.2 92.2 0.81 (90.3. 94.1) -1.0

CH 92.7 88.5 89.6 88.5 89.8* 92.8 0.80 (90.9. 94.7) -3.0

SN 85.4 83.3 85.4 88.5 85.7 87.4 1.05 (84.9. 89.9) -1.7

a - Second session for this listener.
b - Third session for this listener.
* - Below 95% confidence interval.
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3.3.2 RrPEATARILITY

During the three listening sessions in October 1976 seven listeners were exposed

repeatedly to the same DRT tape. Speaker CH was used for all repetitions. Table 7

contains a summary or the number or repetitions each listener participated in for

eacl, or the three sessions. Table 8 contains the mean and standard deviation across

repetitions for each listener for each session. For those listeners that participated

in two sessions the tendency was for the mean score to rise slightly and the standard

deviation to decrease. This is what might be expected from listeners who are rela-

tively inexperienced and are still rising on the "learning curve." A simple linear

regression model was fitted to the data for each listener for each session. The

independent variable was the repetitinn number, the dependent variable the DRT

score. The intent was to examine the slope or the regression line to determine if

a significant linear trend in the listeners' scores existed. Table 9 contains the

intercept and slope for each listener as well as a 95 percent confidence interval for

the slope or each line. The confidence Interval did not contain zero in only two of

the twelve cases. This means that the slopes of the remaining ten lines are not

significantly different from 7ero indicating no significant learning trend. Further
analysis consisted of computing the DRT mean and standard error across listeners
for each repetition during the first and last listening sessions. Table 10 contains

these results. Figure 6 is a scatter diagram of this data and contains a linear re-

gression line for each session. The slope of each of these lines is significantly

different from zero, however, it can be observed that the rate of increase is smaller

for the third session than for the first session. Additionally, the standard errors

in Table 10 are reducing and becoming more consistent as the listeners gain ex-
perience. Also included in Figure 6 Is a 95 percent confidence Interval for the mean

score for speaker CH! based on the mean obtained by Dynastat for the same tape
*:sed in our in-house sessions. A reliable estimate for the standard error for this

score is not available. However, typical standard errors obtained by Dynastat for
speaker CII when the mean is neai 93.0 are less than 1.00. The confidence Inter-

val shown in Figure 6 was constructed using an estimated standard error of 0.75.

All in-house scores for the 20 October 1976 session lie within the confidence Interval

as well as four of the last five scores on 6 October 1976.

The foregoing results led to the conclusion that a properly selected and trained

listening crew used in an in-house program could produce results that are not only

repeatable but also comparable to those obtained by Dynastat.
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Table 7. Number of DRT Repetitions
Listeners Were Exposed to for Speaker
CH t~tn;

Listener 6 Oct 76 12 Oct 76 20 Oct 76

4 9 0 9 A

8 9 0 9 I

9 9 9 0

10 9 0 9

11 9 8 0

13 0 0 12

14 0 0 12

Table 8. DRT Means and Standard Deviations Across
Repetitions for Each Listener at Each Session

6 Oct 76 12 Oct 76 20 Oct 76A

Listener Mean Sid 0ev Mean Std 0ev mean Std 0ev

4 93.3 .8 A 95.0 1.25

B 96.6 1.86 96.8 0.63

9 92.0 1.80 92-6 2.05 -

10 91.6 3.10 - 92.9 1 79

11 87.0* 4 0,0 92.1 1.66

13 - 91.7 1.89

14 95 1 2.'9

*First exposure to the DRT for this listener.
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Table 9. Simple Linear Regression Models for Repetition (X) and DRT Score (Y) for
E'ach Listener

6"OCT 76 12 OCT 76 20 OCT 76

Listener Intercept %lope 95% C.i. Intercept Slope 95% C.I. Intercept Slope 95% C.I.
for Slope for Slope for Slope

4 92.9 0.07 (-0.67, 0.81) 94.6 0.09 (-0.31. 0.49)

8 94.1 0.30 (-0.25, 0.84) 96.1 0.14 (-0.02. 0.30)

9 90.4 0.33 (-0.18. 0.84) 90.2 O.a9 (-0.02. 0.99) -

10 86.9 0.94* (0.37. 1.50) 90.9 0.40 (-0.06, 0.86)

11 82.5 0.90 (-0.21, 2.01) 92.8 -0.16 (-0.82. 0.50)

13 - 91.2 0.07 (.0.29, 0.44)

14 - 90.7 0.71" ( 0.50, 0.93)

*Slope significantly different frrm.zero.

Table 10. DRT Mean and Standard Error Across
Listeners for Each Repetition ror First and Last
Sessions

6 Oct 76 20 Oct 76

Repetition Mean Std Error Mean SW Error

1 88.3 2.01 93.8 0.81

2 90.4 2.47 92.9 1.29

3 91.3 2.1? 93.3 1.07

4 94.2 0.78 94.0 1.06

5 92.1 1.50 94.2 1.38

6 90.8 2.04 94.0 O.F,3

7 92.9 0.77 94.2 1.49

8 93.3 1.38 95.0 1.01

9 93.7 1.47 94.8 1.19
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Figure 6. Scatter Diagram and linear Regression
for Mean DRT Score as a Function of Repetition
Number

3.4 C~oncluuions ant Recommendations

It was concluded that the DRT scoring sortware as implemented on the CSP-30

functioned properly, however, the manual entry of the raw data was unsatisfactory.

A six speaker, ten listener DRT required approximately two hours to enter the data.

The CSP-30 is a single user system, the primary function of which Is research and

development or %oice algorithms. To dedicate the CSP-30 to the time required to

enter VRT data is a waste or a valuable resource. In addition, this method of data

entry proved to be susceptible to key punch errors. It was recommended that the

r)RT scoring software be implemented on an existing in-house PDP-11 mint-computer.

It was further recommended that an optical mark reader be procured and interfaced

to the PI)P-1I and that special l)RT test forms be designed so that automated (lata

entry could be used in the scoring procedure.

It was further concluded that a listening crew could be trained in-house to per-

form in a consistent manner and obtain results comparable to those obtained by

rynastat. However, it was considered unsatisfactory to depend on volunteer

listeners. Our experience was that it wns difficult to obtain volunteers who were

willing or able to participate In IRT listening the number of hours and frequency

required for them to become consistent, reliable listeners. It was recommended

that listeners be hired aed that they participate In listening tests a minimum or

one-hair day each week.

It was further recommended that procedures be developed to recruit, train.

and control the listeners and to monitor their performance. In addition, the
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development of a method for screening and eliminating those listeners who are

unsatisfactory was required.

4. FOLLOW-ON DEVELOPMENT

The decision was made to fully develop the in-house DRT program. The

recommendations of Section 3. 4 were adopted and implemented. The following

Sections describe this development.

4.1 Optical Mark Reader

A search through several issues of the Excess ADP Equipment Bulletin pub-

lished by the Defense Logistics Agency, Cameron Station, Alexandria, VA 22314

revealed that two (2) Decision Optical Mark Readers (OMR), model OMR 6510 were

listed as excess. Further investigation revealed that these readers were located

within ESD on Hanscom AFB. Contact with the users was immediately established.

A review of the OMR documentation and discussions with the users resulted in the

determination that the OMR could easily be interfaced with our PDP-11 and that

forms could be designed and procured to satisfy our requirements. A no cost

transfer of the OMRs to the Voice Processing Facility was accomplished. It was

ininediately learned that the interface hardware required was already available in

our PDP-11. All that was required was to plug an existing connector into the OMR.

4. 1. 1 OMR TEST BOOKLETS

DRT test booklets were denigned and procured for use with the 010R. Two

different test booklets were procured: one for the 100 series word lists (ESD Form

36) and one for the 300 series word lists (ESD Form 37). Each booklet consists of

four (4) pages joined together at the left edge by a perforated binding. This is

referred to as a four part snapak. This allows the pages to be separated so that

they may be fed into the OMR. Figure 7 is a copy of a page from one of the booklets.

The only differences between this page and other pages are the words themselves

and the position of the black rectangle in the upper right hand corner. This rectangle

is used to indicate the booklet page number by it's location. The listeners are re-

quired to fill in certain header information on the first page of each booklet before

the test begins as indicated in Figure 7. The Information is entered by first writing

it in the large boxes to the left of each information block. The listeners then

blacken in the appropriate rectangles using a No. 2 pencil. During the test listeners

strike through the word of their choice as before. After much experimentation it

was determined that wide, dark marks are required over the words for reliable

01UR reading. A certain amount of practice was required before the listeners
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mastered the technique of proprly marking the words. The tirre required for this

practice was minimal when compared to the total listener training period. It was

determined that the best marker to use is a black tube-type, felt-tip marker,

Ftderal Stock Number 7520-00-973-1059. These markers are available in adequate

supply, and if stored tip down between listening sessions have a reasonable usable

life. Rectangles in the extreme left and right hand margins of each test booklet

page are provided to give the listener an opportunity to change his answer by simply

marking through the rectangle closest to the word pair to be changed. The test

form pages measure 8-1/2 in. X 11 in. after separation. They were designed on a

5446 Decision format sheet (54 columns by 46 rows). The forms were printed using

Pantone Purple 185 ink (12 parts warm red, 4 parts rubine red). Complete specifica-S~tions for the forms are available in the Hanscom Air Force Base, Central Base

Administration (DA) office.

4.1.2 SOFTWARE

The software functions required to interface the OMR to the PDP-1I and provide

data that can be used by the DRT scoring software connisted of:

a. An OMlR driver. This function is required to do the necessary handshaking

between the OMR and the PDP-11 interface card (DC-l1) and to send and receive

necessary status, control, and data words.

b. A page reader. This software module is required to store an image of the

test booklet page being read. It consists of filling in a 46 X 54 matrix of zeroes

and ones. Each element of the matrix corresponds to a position on the test form

page. A zero indicates no mark in that position, a one indicates a mark.

c. A page interpreter. This module interprets the matrix of zeroes and ones

constructed by the page reader and extracts the following information:

1. Svste mn 11).

2. Listener ID.

3. Word List ID.

4. Speaker ID.

5. Page number.

6. The responses. These are stored in a similar manner as the

CSP-30 version.

These functions are drawn together into a program called XXX on the PDP-I I disk I
file. The output of this program is a disk file containing the data described above.

In addition, a program called XFLR is used before actual scoring takes place.

This program accesses the data file created by XXX and creates a new file after

performing the following-
Sd. Translates the XXX file into a new file in the format required for the

scoring program.F ! 33
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DIAGNOSTIC RHYME TEST
LAST NAME

DAI MONMH YEAR

SYSTEM WORD LIST LISTENER
0 j2 4=6 -0 =- ow F- I -1 -4 - I T I

i~~~9 1. 1, 5 RI I eI #i 1+,ll

__ _________ ___________ O!I+ IIL ji 0 + + .+ + . ._ 1 e+I +4 @ § .f . 1

SPEAKER
A8_Gp+ rO N t • +-+•-++- •-*-*- w • .• - i ]- -++

0Bo GOB TOOT - COOT

TAUNT - DAUNT POND - BOND 0

BOOT -- MOOt BONE - MOAN

CHEAT SHEET BILL - VILL

S•ASB - JAB GUEST - JEST

TOT PQT THOUGHT - FOUGHT

BOAST - GHOST POOP - COOP

NILL .- RILL READ - NEAP I

SAID - ZED FAST - VAST

• DAW - GNAW DOCK - KNOCK

CHOOSE - SHOES DOZE - THOSE

KEEP -- CHEEP THING - SING

DANK- BANK NET - MET

DOT - GOT TAUGHT - CAUGHT

ROSF -- NOSE RUDE - NUDE

TINT DINT PEEN - BEAN

DECK NECK BAD - MAD

TONG THONG BOX - VOX

COO CHO0 GO - JOE L

REED WEED DID -- ID

SAG SHAG WREN - YEN L

ROB - KNOB NOUGHT - WROUGHT

FOAL -VOe SUE - ZOO

DIP - NIP DEED - NEED

PENCE - FENCE DAN - THAN

THAW - SAW COP - CHOP F

TOOt - POOL THOR - FORII

WIELD - YIELD Fit - HIT

RAT -- GNAT REST - NEST

Figure 7. :RT Test Booklet for Use With the Optical Mark Reader
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e. Offero the opportunity to correct word list identification that may have been

entered incorrectly.

f. Permits the elimination of selected listeners from the scoring run.

g. Permits the elimination of selected speakers from the scoring run.

The final step in the process is the execution of the scoring program itself. This

program is called SCORE and is substantially the same as implemented on the

CSP-30. The fundamental differences are:

h. It has been modified to accept data from the disk file rather than the ADDS

terminal.

i. The printout of results has been expanded to include a page which consists

of a matrix of listener/speaker scores.
Appendix C contains the listings for the above described software and an example

DRT printout.

4.2 Program Usage

A step-by-step procedure for using the I)ItT scoring software follows. It is

assumed that the operating system is the BSX- IIM and the user is familiar with it.

The scoring programs have been written to prompt the use by asking specific

questions and waiting for a reply. Also, various error messages are written on A

the Decwriter when 0MR read errors occur. Figure 8 is a copy of the Decwritcr

output for a DRT scoring run. The example in Figure 8 is for a single listener and

a single speaker. items marked with an asterisk (1 are entered by the user, Fig-

ure 9 is the resulting printout of the scoring process for this example. Before

starting the procedure the test booklets should be prepared by first :-rranging them

so that the speakers are in the same order for each listener. It is convenient, but

not necessary, to arrange the speakers alphabetically and the listeners numerically.

Listeners are identified by the last four digits of their social security account number.

After arranging the booklets in the desired order the bindings should be removed

so that the pages separate:

a. Turn the (MR on and press the feeder clear and reset buttons.

b. Run program XXX and follow instructions printed on the Decw..riter. (See

Figure 8. )

c. Enter date of test.

d. Enter up to 50 ASCII characters describing the system tested.

e. A disk write option is then selected. If a I is entered a disk file will be

created. If 0 is entered no file is created. This option is useful for checking the

0O1 or forms alignment. See paragraph f below. Normal operation is to enter a 1.

f. A line printer output option is then selected. A 0 will cause no line printer
Soutput. A 1 will cause a printout to be made of the matrix of zeroes z.nJ ones for
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each test booklet page. This option is selected when checking forms alignment and

SOMR operation. Normal procedure is to enter a 0.

g. Follow instructions for entering the number of listeners and speakers and

the system identification number.
h. Follow instructions for entering the word list key and speaker identifica-

tion. This has been added to eliminate the need for the listeners to blacken in the

rectangles on their test booklets corresponding to this information. They should

continue to write this information in the large boxes to the left of the rectangles.

i. After entering all word list keys and speakers they will be typed out on

the l)ecwriter for verification, Carefully check their accuracy. If there is an

error start over by aborting XXX. This is accomplished by typing in C while holding

the CHTL key down followed by ABORTXXX after the MCR prompt. If the word

list keys and speakers are correct type in RESUME followed by a carriage return.

J. At this time the pages are manually fed into tht. ONlIR. Each page should

be placed face down on the glass platen with the header end of the page against the =

paper gate. After the page is read it is removed from the platen and the next page

placed in position. This process is repeated until all pages are read. After the

last page is read a blank page (could use reverse side of last page) is placed on tile

platen and read. This will cause the program to pause.

k. After the pause, if more pages are to be read in enter a 0. If the scoring

run is complete enter a 1. A printout of "bad marks" is made on the Decwriter.

These numbers are the number of listener responses not read by the OMH for each

listener. This information is used when training new listeners to master the tech-

nique of using the markers and to detect OMIR read problems. After this printout,

XXX stups.

1. Various error conditions can occur while reading pages in. These may be

due to the pages being read in the wrong order, a page not properly aligned over

the glass platen, or a page read in twice. Error messages are printed on the

Decwriter for each of these conditions. Simply correct the problem and type in

RESUME.

m. The next step in the process is to execute XFER. Run XFER in the usual

way (see Figure 8) and follow instructions.

n. The final step is the actual scoring. Run SCORE and follow instructions.

Be sure the line printer is on-line. The result will be a disk file called FOR0O6

DAT containing the scored DRT results. Output this file to the line printer using

PIP to obtain hardcopies.
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4 RUN DF:XXX

ENTER DATE OF TEST DD-MMI~YY (15-NOV-77) :21 MAR 78
THIS IS WHAT YOU SAID... 21 MAR 78

ENTER HEADER INFO...A50
SDRT SCORING EXAMPLE

***COPY TO DISK?..TYPE 0 FOR NO, 1 FOR YES

***COPY TO PRINTER?..TYPE 0 FOR NO; 1 FOR YES

ENTER *LISTENERS,$SPEAKERS,*SYSTEM..121214
FOR EXAMPLE:08061104 FOLLOWED BY CARRIAGE RETURN

*1 01011000
ENTER KEY AND SPEAKER (E.O.:102BBV) FOR SPEAKER 1

S304BBV

CHECK THE KEYS....

304BBV
TTO -- PAUSE ***** READY TO GO

4 >RES

EOF. ENTER 0 TO 00 OR 1 TO STOP

BAD MARKSrMARKS X ... 1. 232. 0.4
****SYSTEM * 1000
LISTENER 1277 0 ERRORS x 0.0
00000 00000 00000 00000 00000 00000 00000 00000 00300 00000 0000
TTO -- STOP *** FINISHED 3**

SRUN DF:XFER

ENTER SYSTEM ID ... 14
i 1000

21 MAR 78 DRT SCORING EXAMPLE

NOW MANY LISTENERS TO [IELETE?..I2
S0

HOW MANY SPEAKERS TO DELETE?..12
* 0

ENTER ANY INCORRECT-CORRECTED KEY PAIR (0 IF OK)

0|TTO -- STOP

Figure 8. San pie Decwriter Output During DRT Scoring on PDP- I I
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SYSTEM TESYEoi ipaR 2t MAR 78 ORT SCORING EWAMPLF

NUMSER LISTENER& I IA
NUt48ER SPEAKERS

FOR LISTENER. 1177 ]
SPKR SCORE

MAIN ATRI~uTEo PRESENT ARISENT TOTAL

"FEAN 3'.E'. MEAN SF. MEAN S*.E'.

VOICIN~G 1010.pfl P*AP 7APA P,Ppl A7.50 FOAR
FRICTIONAL 10 P, A91 01, P y91i 75* .A a 87.50 9,P@
WONsFRICTIONAL I1PIP s P,OO 7 5,0'.q1 m&.l0 67.5p 0,S00

NASALITY IPOIAP P'.pp 0pp,0p4 A.19 rp Ip00 poop
GRAVE 1i10 'e P,pe IP4o.A ;.@PoP 9'mS 910,K @,0
ACUTE 100.'Pa P*Pp , am 0.0a ¶.4A,K 010 a*Po

SUSTENTIoN I AP . As a'.pp pl p Pm 93.75 91,919
VOICED I0, OPpo P ~ 7 5.mot 0'.101 87.50, 0,58
UNVOICED I0AM 011 M,910 pi 9.9' ap 0 @A Irn .am 0,60

3191LATION a 7.s asp P'00 1a0 9 A P A P*1 Q3.7.) 0.O0
VO0I1CED 75,00 o~pp I A '.o i o A 0.0 87.50 P.Ap
UNVOICED I op Ps A, Pa Ia ' aoo P'. ft A o, OI P,PP

GRAVENESS 87.5o 0-.PP 75,00 TO0 A1.25 PPf
VOICED 7*o n oA Pppi 1 C o. so o.PA 87.5p 8.00
UNVOICED 10P.00 01,00 SRol' am p-F 75 ,50P o,fA

COMPACTNESS 1910,00 01'.00 75,AP 0,Pp0 A7,50 5,91
VOICED I 00*Ps 01,Pa0 pl.so F 0.0 of 10,F0.00 00
UNVOICED lap.mm P,Pp %A.pp POp 75.00 0,00

TOTALS 95-.83 A.00 85.42 P,00 90.62 *.0PP

* MEAN a9p,02
TOTAL DOT SCRE: *

l'igure 9. Sarmple- Trinto'it HeSUlting iror-n DR'T Scoring on 111P- 11
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SYSTEM TE37EDI 10101 2t MAR 78 nRY SCORING EXAMPLE

NUMBER LISTENERS 0

NUMBER SPEAKERS 6 1

FOR SPEAI(ERI BY

LISTENER SCOPE

1271 go'. at

MAIN ATTRIBUTES PRESENT ABSENT TOTAL

MEAN C~.C. MEAN 8,1, MEAN 3'J'. 1
VOICING I pp. am0 a'.010 7I.0Ps a*1 67ey..56 P'90

PRICT104AL 1601,010 01,14 75.801 a @a 67,59 6,66
NON..PRICTIONAL 101F.PI0 01,0101 ' ft~ 14,501 67,50 $,6@

NASA L ITY I Pp01,.01 PIP P p 5100 01.0101 P.0066 616
GRAVE 10801P0100 IPP.I P ",P so0101 0,0
ACUTE 10101,018 p 8.s01 pip*0 0.00 1015.P5 0.0

SUSTENTION ips.010 m'.010 8 a,~ !.s 93.75 e,*
VOICED I08,0 vp01 ,5'18 p F 5 s" ;O 7,50 p'l3
U 4V0 ICEO i OF p p018 : I100 10101,010 01*010 1pm01 6 6,to

SIBILATION 87 KA 01'.pp IFP0,010 01 ,010 93,75 "',of
VOICED 75'pe 01,80 181t*.mm0 0.00 867.59 6,06
U NVOICED i le .pol 01,010 10101*1OF 01.68 i~." 15fl 6,66

GRhVENESS Ar~0 600 74,1 OR P'pm0 I t.1,5 001,01
VOICED 75,010 m::01 1'*P0 F1,60 67.96 f's1
UNVOICED 1010,010 P1*Pm 0.1*10 IP 7-.00 8,66

COMPACTNESS 1010,011 8.ee 75,pp1 P100 sp 7,54 gCgg
VOICED 1010,010 01,01 1016.410 @A i'P 1#;,@I@ @,@s
UNVOICED 1010,016 P.81 SQ6.m10 *Cl 75.68 *,to

TOTALS 95.63 01.010 hD5,2 P.86 20162 8016.m

* ME;ANa9.8*
TOTAL OR? SCORES

Figure~ 9. Saniplt Printout Ilesulting I rorn blur Scoring on PDP- 11I (Cont)
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SYSTEM TISTE9016 loo i MAR 78 ORT SCORING EXAMPLE

NUMBER LISTENER$ a I i
NUMBER SPEAK(ER$ a I

CONGINED RESULTS *ITANOARD ERRORS ACROSS SPEAKERS AND LISTENERS$ 0''

MAIN ATTRIBUTE, PRESENT ABSENT TOTAL U-

MEAN s 1. E MEAN 8.90 MEAN 5'.1I

VOICING I p66.S sl.pm 75.6@ air@ 47.50 s'.6a5
FRICTIONAL, too,@@ 0.p 8~gg ~ g 7,5p *.0
NON.eFICTIONAL lop'P, P1.66 .::1 ,p 67.56 0,06

NASALITY ISI-pp @'.or 1 0 ?p 6.09 1i6,011 9,00
GRAVE 101.11 P,1 1:;I'f s 1 8M1I~.89 S*II
ACUTE 116.16 a,:: .ff.::p .orP 1ae,8e $,or

fUSTENTIOM 1010.00 @.OF 87 P" l*Ps 03'079 406,
VOICED to6,a1 p*.u 711 lR P.06 87.59 0606
UNVOICED lo',lA" i6 lt'3.s6 P'.6R 14"'Ne eg.

SIBILATION 87.50 P.9S tIOI 1,11 03.75 @.#1
VOICED 75,98 @,:A ':;r'9 of6 87,59 ese
UNVOICED jIP*,Pe P'vs 113.16o .106 too,"@ 6.6

GRAVENESS 57.56 R'.16 75.66 !a 6 Pj*5 42 9 0.0p
VOICED 75061 6.60 1NIsIfl &.1 87.55 0,68
UNVOICED If~I'li 0,00 40.00 F.0l YS,09 0,66

COMPACYNEIS tfs'.Rl ol.o6 75.00 O,61 87,054 01.69
VOICED 116,16 P'op 1flS~66 * oelI 1666, ,
UNVOICED 111p,of a.66 51.o6 6?.66 75,00 @,go

TOTALS 08.93 O.86 85,dl P'.e O*p62 &uio

TOTAL DRY SCORES *

F-igure 9. Sample P~rintout Reulting Fýrom DIIT Scoring on I'DP- I1I (Cont)
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SY5TEM loop 91 MAR 78 ORt SCORING EXAMPLE

NUMBER LISTENERS 6 t
NUMBER SPEAKERS n I ii

SPEAKER$

LIST,

1277 93.62 @6.62 IPI :

MEAN 90.62

* MEAN u 9•,U2 *
TOTAL OUT SCOREI * a

Figure 9. Sample Printout lHesulting l.rom DIAT Scoring on Pu-l)P (Cont)

A J
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4.3 Witener@

4.3. 1 LISTNINEHR BEItAVIORAL CONTROLS

A study was made to determine those controls required to minimize the effects

of listener behavior on the DITs conducted in-house. The study included a search

of the applicable literature and a personal interview with Dr. W. D. Volers, one of

the creatcrs of the DRT. A report of this study is included as Appendix D. In
addition. a committee was formed to make a determination as to the applicability of

APIH 80-33, Use of Volunteers in Aerospace Research to tile in-house DUT program.
The committee found that the provisions of AFII 80-33 do not apply. A report of

these findings is on file at the C()MS.,C Engineering Office.

4. 3. 2 RECRUITING

Listeners were recruited by advertising in local newspapers during November
1976. Over one hundred, responses were received. Initial screening was accom-

plislied by administering a pure tone audiometric test as was done during the trial
period earlier in the year. Those who did not pass the test were not considered for

the job. The nature of the work was explained to each application. They were
offered $2.50 per hour for one-h',lf day (4-1/2 hours) per week with the understand-

ing that they must successfully complete a training period and that they were subject
to removal from the program at any time if their performance was not consistent
and reliable. The first eighteen that qualified and were willing entered a training

program. Approximately 50 names were retained on a backup list. Since then the
50 names have been exhausted to replace listeners (many did not want the job when

called back several weeks later). On one other occasion an advertisement in the
newspaper was used'again to recruit listeners. Other than that one time, word of

mouth through the listening crew has been adequate to recruit replacement listeners.

4.3.3 TRAINING

A training program consisting of four sessions, each four and one-half hours
in length, was conducted during December 1976. Of the eighteen listeners who
started the program, three quit after the first session, two after the second session.
and four were not accepted for the job after the fourth session. The remaining nine

stayed on as part of the listening crew. A second training period consisting of

three sessions, each four and one-half hours in length, was conducted in January
1977. Five candidates from the backup list participated. Two quit after the second
session, the remaining three became part of the listening crew. Of the twelve who
were selected four are still part of the listening crew after one year. The remain-

ing eight quit at various times. The first left after 22 weeks. The mean length of
time these eight listeners stayed on the crew was 30 weeks. Replacements were

recruited and trained as required.
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4.3.3. 1 Training Material

Training material consisted of repeated applications of two three-speaker DITs
that had been processed by two different narrowband vocoders. The two IIITs were

administered 13 times (luring the December training program. Fifteen single

speaker tests were administered the first session and 21 on each of the remaining

sessions. After three sessions it was clear which listeners would not he selected.

therefore, the January training program consisted of only three sessions. The

same training material was used. Fifteen single speaker tests were administered

duri'ng the first session and 21 the second and third sessions. The speakers were

heard repeatedly in the order: BV JE RI) IlL SN CI. The first three speakers had

been processed by a tenth order Linear Predictive Vocoder (LPC) 6 at a 3. 6 khps

data rate, the last three by TIllVOC (4-14)7 at 2.4 kbps. These DITM had been

-previously evaluated by Dynastat. Table 11 contains the mean DAT scores and

standard deviations obtained by Dynastat for each of the systems used during the

training.

Table 11. DRT Scores Obtained by Dynastat for the
Test Material Used During In-House Training Program
in December 1976 and January 1977

System Speaker Mean Standard Deviation*

1104 Oki 86.1 2.80(Lpc)
JA 84.6 1.53

RD 89.1 1.32

2003 BL 87.2 1.61
(TRI VOC)

SN 86.8 2.88

CH 95.2 1.64

'Standard deviations were computed from furnished standard erroils
using the formula

Standard Deviation
Standard Error -

where
N ' number of listeners.

6. Wiggins, I. II. (1976) Narrowband Digital Voice Processing (CSP-30 LPC
Software Documentation). Volume 1I. SD-7I'I--76-2112.

7. Roberts. J.. . Smith, C. P. , and Wiggins, It. I. (1075) Triple-function voice
coder (THIVOC), J. Acous. Soc. Am. 51 Suppl. ;535.
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4. 3.3.2 Training Results

Time and space does not permit complete exposure of the results for every

listener who entered the training program in this report. Three listeners were

randomly selected to illustrate the kinds of results obtained during the training.

Listener 3299 participated in the December 1976 training period and was not selected

to continue in the program. Table 12a contains a summary of all DRT scores

achieved by this listener. Listener 5699 also participated in the December training.

This listener's scores are contained in Tfable 12b. Listener 5699 was selected to

continue in the program and remained with the listening crew for 25 weeks. Lis-

tener 9557 was a member of the January training group. Scorer, for this listener

are contained in Table 12c. Listener 9557 was selected and continues to be a mem-

ber of the crew after 14 months. Tables 12a. b, and c also contain entries for the

last tWo training sessions which are the number of standard deviations the listeners'

DRT scores are from the Dynastat scores. These entries are based on the data in

Table 11. Table 13a is a summary of the rumber of times each listeners' score

was two or more standard deviations below Dynastat. Table 13b is a summary of

the number of times each listeners' score was three or more standard deviations

below Dynastat. Over half the time listener 3299 scored more than three standard

deviations below Dynastat. In addition, this listener did not perform consistently

as can be observed in Table 12a. For these reasons listener 3299 was not retained.

Listener 5699 was above three standard deviations below Dynastat over 80 percent

of the time. loistcner 9557, after only three training sessions, scored above three

standard deviations below Dynastat over 70 percent of the time. Both of these

listeners scored above Dynastat on several occasions. In addition, except for an

occasional "outlier", both of these listeners were consistent. These two listeners

were selected to continue. These results are representative of all who participated

in both the December and January training periods. Those who were eliminated

from the program performed as did listener 3299. Those who were selected

performed in a similar manner as listeners 5699 and 9557.
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Table 12a. Training History for Listener 3299. Top number is DRT score. !
Botton number (for last two sessions only) is number of standard deviations
listener score is from Dynastat score

REPITITION NUMBER

Speaker 1 2 3 4 5 6 7 0 9 10 11 12 13

BV 61.5 71.9 74.0 74.0 71.9 70.8 78.1 76.0 70.1 68.8 77.1 77.1 80.2
-2.36 -3.61 -2.86 -6.18 -3.21 -3.21 -2.11

JE 68.8 74.0 79.2 70.8 76.0 78.1 78.1 82.3 79.2 85.4 83.3 76.0 81.3 )
-4.25 -1.50 -3.53 +0.52 -0.85 -5.62 -2.16

RD 80.2 78.1 78.1 77.1 82.3 79.2 83.3 86.5 84.4 85.4 83.3 87.5 88.5 5
-4.85 -2.42 -4,02 -3.26 -4.85 -1.67 -0.91

8L 69.8 69.8 71.9 80.2 83.3 78.1 74.0 75.0 83.3 77.1 85.4 79.2 83.3

-8.20 -7.58 -2.42 -6.27 -1.12 -4.97 -2.42

SN 68.8 76.0 69.8 81.3 76.0 74.0 81.3 78.1 80.2 82.3 82.3 77.1 79.2
-1.91 -3.02 -2.29 -1.56 -1.56 -3.36 -2.64

CH 90.6 85.4 83.3 89.6 87.5 84.4 88.5 67.5 89.6 93.8 86.5 88.5 86.5
-4.09 -4.70 -3.41 -0.85 -5.30 -4.09 -5.30

2 Deceercer r 16 Oecember 20 December

I i

Table 12b. Training Ilistiory for Listener 569P. Top number is DHT score.
Bottom number (for last two sessions only) is number of standard deviations
listener score is from D)ynastat score

REPIIT ON NUMBE6R

Speakerl 1 2 3 4 5 6 7 8 9 10 11 12 13 :3

BV 71.9 83.3 81.3 82.3 82.3 82.3 81.3 82.3 85.4 82.3 80.2 87.5 85.4
-1.71 -1.36 -0.2S -1.36 -2.11 +0.50 -A.25

JE 76.0 78.1 79.2 78.1 81.3 78.1 80.2 83.3 74.0 81.3 77.1 79.2 79.2
-2.88 -0.85 -6.93 -2.16 -4.90 -3.53 -3.53

RD 89.6 86.5 90.o 91.7 88.5 87.5 87.5 70.6 92.7 88.5 90.6 92.7 90.6
S-1.67 #0.68 +2.27 -0.91 +0.68 +2.27 +0.68

8L 84.4 86.5 86.5 86.5 85.4 82.3 84.4 85.4 83.3 87.5 84.4 86.S 84.4
-1.74 -1.12 -2.42 +0.19 -1.74 -0.43 -1.74

SN 74.0 77.1 75.0 81.3 81.3 76.0 81.3 83.3 81, 79.2 81.3 77.1 84.4

-1.91 -1.22 -1.91 -2.64 -1.91 -3.37 -0.83
CH 88.5 95.8 91.7 90.6 94.8 87.5 93.8 88.5 88.5 90.6 90.6 92.7 94.8

-0.85 -4.09 -4.09 -2.80 -2.80 -1.52 -0.24

2 December 9 Oecemtner 16 December 20 December
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Table 12c. Training History for Listener 9557. Top number is DRT score.

Bottom number (for last two sessions only) is number of standard deviations
listener score is from Dynastat score

RAPITI1ION NUMBER

Speaker 1 2 3 4 5 6 1 8 9 10

BY 67.7 83.3 78.1 83.3 88.5 87.5 84.4 83.3 80.2 82.3
-1.00 '0.86 +0.50 -0.61 -1.00 -2.11 -1.36

JE 71.9 83A3 83.3 77 1 82.3 81.3 83.3 82.3 79.2 82.3
-4.90 -1.50 -2.16 -0.85 -1.50 -3.53 -1.50

RD 78.1 90,6 86.5 91.7 89,6 94W8 92.7 91.7 88.5 93.8
_ 1_52 -0.08 *3.86 -2.27 +1.52 -0.91 +3.11

BL 72.9 82.3 77.1 81.3 85.4 81.3 8Z.3 79.2 83.3
-6.27 -3.66 -1.1? -3.6f -3.,Da -4.97 -2.'?2

SN 81.3 83.3 71,9 79.2 81.3 83.3 81.3 78.1 83.3
.5.18 -2.b64 -1.91 -1.22 -1.91 -3.02 -1.22

CM 87.5 93.8 89.6 91 7 91.7 91.7 81.3 89.6 91.7 LI
-3.4, -2.13 -2.13 -2.13 -8.48 -3.41 -2.13

6 ,Ian.ary 13 January 20 'anua'-y

I

Table 13a. Number o( Times Table 13b. Number of Times .

l.isteners' Score kkas Two or Listeners' Score Was Three or4

More Stindard I)cviation-- elow More Standard I)eviatio-nsT ow

Dynastait Score (last two sessions I)vnastat Score (last two sessions

only) only) A

Listener i ,stener
Speaker 3299 5699 9557 7peaker 2 5699 5

BV 7 1 1 0 0

JE 4 6 3 JE 3 4 2

P.D 5 0 0 RD 4 0 0

81 6 1 6 CL 4 0 5

SN 4 2 3 1 2

CH 6 4 7 CH 6 z 3
Total 23 7 12

Total 32 14 20 231 (175) (29t)

(769) (331.) (48%) -0___

A
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5. PERFORMANCE OF IN-IIOUSE DRTs

As discussed earlier in this report. it is essential that DRT scores be repeat-

able for a successful in-house program. In addition, it is desirable that in-house

I)HT scores be comparable to Dynastat scores. Results obtained over the first 12

months of the in-house program indicate that both repeatability and comparability

have been achieved.

5.1 IIstener Elhiination

Normally a DRT is administered to 10 or 12 listeners. However, it is likely

that one or two of them nre trainees and one or two may not be performing up to

their normal standard. Therefore a screening process is used to eliminate listeners

from a given scoring run. The number of listeners is reduced to eight for each

scoring run. This is the number that Dynastat uses. The elimination procedure

used has been developed to improve the consistency of the listeners as a group by

eliminating outliers. Let 1. = number of listeners and s = number of speakers for

a particular DRT.- Suppose Xij is the ith listeners' DRT score for speaker J where

i= I..., L and J = I,..., S. We compute the mean DRT score for each speaker J.

L

Žj= ifi, j= l...s.

We then form a matrix whose elements D are the differences between the ithij
listener's score for speaker J and the mean for speaker J. Thus,

D ij=Xij-71J. i= 1..., L; J= 1.... s.

Those listeners who are performing at or near the mean for all speakers will

have differences that are near zero. Those that perform exceptionally low or high

for one or more speakers might be considered outliers. A measure based on the

magnitude of these differences is used to eliminate the listener who is an outlier.

The measure is
5

VAR - D 2 , 1 l.., L.

The listener having the largest VARi is eliminated fron the scoring run. L

is then reduced by one and the process is repeated by comput~ng new speaker means

and differences. Again VARI is computed for each listener and the next listener

is eliminated. This procedure is re!peated until only eight listenero remain. This
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process allows for the possibility of very high scoring listeners to be eliminated.

However, it has been our experience that only rarely is ý high scoring listener

eliminated.

5.2 Repeatability and Comparabiiity

Every listening session is started by idministering the same three-speaker DRT.

We refer to this DHT as the probe. The probe was also used during the training

periods in December 1976 and January 1977. It consists of the first three speakers

from Table 11. The scores obtained by each listener for the probe is closely A

tracked in order to monitor the listeners' consistency. The mean score for the

probe each week provides us a measure of repeatability as well as a comparison

with Dvnastat scores. Additionally. from time to time a particular DRT is ad- -A
A

ministered to the listening crew a second or third time in order to measure repeat-

ability. Figure 10 is a scatter diagram of mean DHT scores for the probe for 40 1
repetitions. Each point represents one administration of the test. The first lest

was given on 14 January 1977 and the last on 22 December 1977. Each mean is

based on only eight listener scores. Elimination of listeners was accomplished as

described in Section 5. 1. Also included in the figure is a conficence interval for i
the mean based on a Dynastat score of 86. 8 and standard error of 0. 75 for these

speakers. A rapid learning trend during the first four sessions is apparent in the

figure After that time the scores are rather consistent except for a drop after the

22n. repetition. This was a time whun several new listeners were added to replace

departing members of the crew. The low scores for repetition numbers 23, 29,

and 35 can be explained by noting that a full listening crew was not available on those

dates and trainees' scores are included in the mean. 95 percent confidence intervals

for the mean I)HT score in the range 88 to 90 are typically two to three points wide.

Most of the scores reflected in Figure 10 are well within a three-point band. This

indicates that the in-house listening crew performs consistently over time. In-house

DRT scores are shown to be comparable with scores obtained by Dynastat in Table 14.

Table 14 contains mean DRT scores and standard errors for those systems that

have been tested at least three times using either in-house or l)ynastat resources.

A one-way classification analysis of variance4 was performed on the scores for each

system. No significant differences were found. This indicates that in-house and

Dynastat DRT scores for the same system are essentially the same. Thus, direct

statistical comparisons can be made using a mix of in-house and Dynastat DRT

results.

4I48 I
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REPETITION NUMBER

Figure 10. Mean IIl'l Scores for Probe After Eliminating Outlier Listeners

Table 14. In-House and I)ynastat I)RT Scores

IN-HOUSE DYNASTAT
SYSTEM ID (ýAN./ST.NDAD R.-R) (mFAN/5TA8NDARD EMROR)

REPLTrITION REPEI'ITION
1

2(201 91.9/0.4b 90.6/0.62 90.4/0.65

201? 87.5/0.46 85.0/3.93 65.9/0.51

2.2' .3 . 4, 4 3 69.6/0.74

2043 92.2/0.48 92.6/0.41 90.9/0.28

204
7  

87./0.63 8b.4/0.58 67.1/0.56

2048 79.8/0.59 81.4/0.56 78.9/0.74 81.S/0.85

2049 70.5/0.90 71.9/!.85 72.3/0.95

2050 90.,/0.40 91.3/0.35 91.7/0.37

2051 85.2/0.63 86.7/0.54 86.0/0.38

2052 76.7/0.76 77.5/0.71 75.9/0.90 77.2/0.70

205• 68.8/3.86 68.3,U.80

20M8 81.2/1.( 1 81.5/1.43 83.5/0.80

2060 81.0/1.17 79.3/1.49 82.f,/0.6c

20(9,j 88.6/0.52 89.7/0.55 89.7/0.42 88.7/0.30

2070 84.7/0.72 86.2/0.73 87.6/0.57

2072 69.2/1.12 69.3/1.21 71.4/0.96

207% GA.5/1.81 70.2/1.174 7..d/0.59

2073 64.7/0.60 8S.-/0.63 84.5/0.73

49



6. COST

The weekly costs to conduct in-house DRTs are summarized below:

Listener salaries $162.00
12 listeners, 4-1/2 hours at $3. 00 per hour

Test booklets 27.72
252 booklets at $. II each

Test Administrator Salary 40.00
5 hours at approximately $8. 00 per hour

Scoring Cost:
Scorer salary (6 hours at $3.00 per hour) $18.00
Computer No Charge 18.00

Total cost for three six-speaker DHTs: $24i. 72

Cost for one six-speaker DRT:
In-house $82.85

The above in-house cost does not include development and implementation of

the in-house capability. These additional costs, if apportioned over a 3-year period,

would add less than $50. 00 to the cost of a single six-speaker DRT. Overhead costs A

have not been included in the above figures. Allowing for as much as 100 percent

for overhead results in a final in-house cost for a six-speaker DRT that is sig-

nificantly lower than that charged by a contractor. Sufficient demand exists to

utilize the entire in-house capability of 150 six-speaker DRTs each year, thus

realizing a large cost savings.

7. CONCLUSIONS AND RECOMMENDATIONS

It is concluded that the in-house DRT capability is a cost-effective means of

providing a needed measure of voice commurications intelligibility. It provides 4

reliable data that is based on a widely accepted measure of intelligibility that is

fast becoming a DoD Standard. It has been shown that the in-house testing provides

results that are equivalent to those provided by contractor resources at a large

cost savings. The in-house capability provides the additional advantage of rapid

turnaround time, thus allowing decisions to be made in a timely fashion. The re-

duced unit cost of in-house DI)Ts allows us to perform the large number of DRTs

required for our on -going algorithm, development. Contractor costs for the number j
of DRTs required would be prohibitive. In addition to substantial cost savings and

speedy turn-around, it is essential for the Government to have an in-house mecha- !
nisni fur validating results that might otherwise only he available from one, or very 4
few other sources. T!..., is particularly important in view of the decisions based

on these rusults. It is recommended that the inl-houLsC capability be maintained.
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It is a valuable resource that has widespread application throughout the Department
of Defense. This capability could be expanded to serve the needs of other agencies

requiring intelligibility testing and thus realize its maximum potential benefit. It

is further recommended that continued use of contractor resources be made for

conducting DRTs so that independent, unbiased results can be obtained at key points

in our investigations. This will further serve to verify in-house results and provide

a periodic comparison between in-house and contractor DRT scores.
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DIAGNOSTIC RHYME TEST

WORD LIST
lilA

?I

PAGE I PAGE 2 PAGE 3 PAGE 4

Sao COOT TEST PAN SO@ TOOT PEST FAN
DAUNT BOND FAULT CHOCK TAUNT POND VAULT JOCK
ROOT MOAN NEWS DOTE HOOT BONE OUES NOTE
CHEAT BILL VEE TwICK SHEET VILL SEE TICKJAB GUEST THANK CHAIP GAS JEST BANK CARE
TOT FOUGHT WAD DONG POT THOUGHT ROD SONS
BOAST POOP $SOW YOU GHOST COOP sO PUt
LIP LEAP RIo REEK RIP REAP LID LEEKSAID VAST DENSE CALF 2ED FAST TENSE GAFFGNAW KNOCK BOB$ BONM DAW DOCK MO$$ mOM
CHOOSE DOZE F00 'HOmGiG SHOEc THOs POOH COUs"
CHEEP SING THEE GILT KEEP THING 2EE JILT
DANK NET PAD PENT BANK MET THAO TENT
0OT TAUGHT HOP YAWL GOT CAUGHT pOP WALL
LOAD RUDE nOw LOOT ROAD LEWO LOW ROOT
TINT SEAN GIN FEEL MINT PEEN CHIN VEAL
NICK MAD SEND DAG DECK SAO MEND NAB
THONOG Vo CHAW SON TONG BOx SHAW VON
CHO0 JOE GOOSE TWOLE COo GO JUICE SOLE
WIED Sb0 TEAK THIN *EED 010 PEEK FINSAO YEN GAT PEG SHAG WREN SAT Kea
ROT RAW LOCK LONG LOT LAW ROCK WRONG
VOLE sUE COAT DUNE FOAL ZOO COAT TUNE
NIP NEED SIT BEET DIP DEED MIT MEETPENCE DAN DEN SHAD PENCE THAN THEN CHAD
SAW CHOP GAUZE GOT THAW COP JAWS JOT
POOL THOR NOON BOWL TOOL FORE MOON COLE
YIELD FIT TEA GILL WIELD HIT KEY DILL
LAP LEST RAMP REND RAP REST LAMP LEND

A
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DIAGNOSTIC RHYME TEST

wORD LIST

SI•G[ 
•PAGE 4

P A CE I P A G CE P A G E 3 P GN

SOS COOT PEST PAN DOS TOOT TEST FAN SDUNT 
POND PAU~.T JOCK TAUNT SONG VAiLT CotCK

SOOT M&AM NEWS WET! %nMT BONE IULS NOTE

CHEAT VILL VEE TICK GARET SILL STAKCK

JAI GuEST HANK CHAIR PAI JEST SANK CARE

?Of THOUGNT WAD $ONG ROS pOUGHT S00 0YOG

GHOST COOP so RUE IAST POOP SHLW LOU

LIP LEAP *In RIEE KIP PFAP LIT LEEK

SAID FAST OENSF GAFf PPEF VAST TmNSm CALF

DAw KNOCK mOSS ROHM CNAW OMCK e(SS OM

CHOOSE OOZE P•O THOtGH SHOES THOSE pOOM DOUGH

CKEEP ?ING lEE JILP anEEP SING THEE GILT
SANK MET HNGA TMNT ANK NET FhO PENT

SOAN CAUET HOP WALt. GO? TAUGHT POP YAWL

LOAD L•EW POW RO0MW ROAD poOE LOW LOOT

DINT PEEN CHIN VEAL TINT SEAN GIN D ENA

DIECK MAD MEND DAB NECK VAD SENO WAS

THONG vOW CHAW BSN TONG eOn SHAW VON
CHOC JOE GOOSE IcOLo o GO JUICE SOLE

WEED DID TEAK FIN RESF RIO PEEK TPIN

SAG WREN GAT KG SWAG yEN BAT

ROT LAW LOrK WRONG LO
T  RAW ROCK LONG

NOAL ZOO GOAT ?UNF VOLE 3111 COAT DUNP

DIP NEED HIT BEET NIP OFEO Di? MEET
DP ENCE DAN N SwhA PENCE THAN 'HEN CHAO

THAW COP JAWS JOT TAW CPOP GAUZE GOT

POOL THOR NfON BOWL T'OL FORE MOON DOIL

wIELD PIT KEy GILL HIWyT EAM DILL

RAP LIS
T  LAim RINn LAP REST RAMP LEMO
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DIAGNOSTIC RNYME TEST

WORD LIST
M PA

PACE PAGF V PAGE 3 PA6P 4

ROB TOOT PEST PAN nOS COOT TEMT PAN
TAUNT PMN0 VAULT JnCx f)AINT @ONn PrULT CHOCK
RanT MnAN NEWS DOTE MOOT BONE MUES NOTE
CHEAT VILL VEE TICK $WEET BILL SEf THICK
GAR GUEST SANK CHAYR JAS JEST THANK CARE
TOT THOUlGHT WAD RMND POT FOUr.HT ROM DONG
AOAST CPOP SHAH RLE GHOST POOP SO YoU
L!P REAP RID LFEW RIP LEAP LID REEK
MEN FAST TFNSE GAFF SAID VAiT DENSE CALF

GNAN KNOCK ROSS BDMR 0AAW )OCx MOSS HOm
CHOOSE THOSE F110 0ourm S1flES OOZF POOH THOUGH
KEEP SING ZEE GYLT CHEEP THING THEE JILT
DANK MET FAt TENT SANK NET TMAC PENT
OCT CAUGHT MOP WALL GOT TAiJGHT FOP YA*L
LOAD RJOE Pnw LMOT RPAD LFWO LOw RnOO
TINY PFEN GIN VEAL DIT RFAN CHIN FEEL
mFCK MAD MENO DAB NECK AIF RENr) NAB
THn- G BOX CHAW VON TONG VOx SHAW SON
COO JOE J"ICF TwHi F CHOO G PinSf SL IwEED 810 TEAK THI N NEFD DID PEFK FI w
SAG OREN GAT KFG SHAG YEN RAT PEG
LOT RAW ROCK LONG POT LAw LOCK WRONG
VOLr SUE COAT nu'~NF FOAL ZOO r,0AT TINE
MTP NEED MIT BEET NIP DEED 81T MEET
PFN~f DAN THFN SHAD FENCF THAN 0EN CHAD
THAN CHOP JAWS GOT AAW COP GAUZE JOT
TOOL FORE Mfloy DOLE POOL THOR NOON ROWL
vIELr MIT TFA OTDL W IFL FIT f Y GILL
LAO REST RAMP LFNm RAP LFST LAMP REND
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DIAGNOSTIC RMTY[ TEST

WORD LIST

LPAGE I PAGEt FACES3 PACE 4

RON COnT PEAT PAN nos TOOT ?EST PAN
TAUNT POND VAULT JCK At IANT BONO OAULT CHOCK
ROOT BDNE NEWS NOTE MOOT MOAN OUt$ 0OTE
CNIAT VILL VEF TICK SNWET SILL SEL THIeK
GAN GUEST SANK CNAIR JAS JEST TMANK CARE
POT TMOUGLT ROD BMNG TOT FOUGHT WAO OONG I
AOAST COOP SwNW RuE 0OST POOP SO YOu
*IP LEAP LID RFFK LIP REAP RI0 LEEK
7 EIr FAST TENSF GAFF SAID VAST OENSE CALF" flAW KNOCK MOS 9OMNl GNAw 0OCR SO$$ MOM
SNOES TNOQi PODS DOuGH fMOose DOZE P0o THOUMH
KEEP THING ZF. JILT CNEEP SING TMHE GILT
flANk MET PAD TFNT SANK NET THAO PINT
COT CAUGHT pOP WALL nOT TAUGHT mOP YAWL
OCAD LEWD LOW ROOT LOAD RtLO! NOw LOOT
TINT BEAN GIN FEEL DINT PEEN CMIN VEAL
nfCx MAD MEND DAB NECK BAD SEND NAB
!)G BaX SHAW VNj THONG vOx CMAW SON

coo JOE JtjuCf ?WOLF CNOO GO cOo$E 8OLE
WEED 070 TEAK FTN PEED W PEEK THIN
SAG YEN GAT PEG SNAG WREN SAT AEG
LOT RAW prO LONO ROT LAW LOCK WRONG
FnAL too GnA 1 TIINP VOLE SUE COAT GUN!
fl70 NE Irý MIT 9PET NIP nEED orT MEET
PENCE DAN TMFN SHAD FENCE THAN DEN CHAO
?TAW !OP JAWS JMT SAW CHOP GAUtE GOT
PMOL THON NDntJ tUfli TOOL PORE MOON DOLE
YIELn MIT TEA DILL wIELM fIT KEY GILL
LAP LEST RA0P REND PAP REs, LAMP LENO
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DIAGNOSTIC RHYME TEST

WORD LIST .104A

PAGE I PAGE[ PAGf 3 PAGE 4

GOa COOT TEST PAN ROs TOO? PRST PAN
DAUNT POND PAUL? JOCK TAUNT BONO VAULT CHOCK
"MOOT BONE DilEs NOTE SOnT MnAN NEWS DOTE
SHEET VILL SEE TICK CLEAT SILL VIE TICK
GAB JEST $ANK CARE JAB GifEsT THANK CHAIR
POT POUGHT ROD DONG TOT THOUGHT WAD BONG
SOAST POOP 81nW YOU GHOST COOP so RUELIP REAP 111o LEEK RIP LEAP LID REEK ]

SAID VAST DENSE CALP 210 PAST TENSE GAFF
DAN DOCK MOSS moM GNAW KNOCK Goes DONS

MHOEi THOSE onOm OOUGH CHOOSE DOZE Pro THOUGH
KEEP lING 2EE GILT CHEEP THING THEE JILT
BANK MET THAD TENT DANK NET PAD PENT
SOT TAUGHT OOP YAWL DOT CAUGHT HOP WALL a
LOAD RUDE ROw LOOT ROAD LEWD LOW ROOT
TINT PEEN aim VEAL DINT SEAN CHIN FEEL
DECK MAD MEND DAB NECK SAO SEND NAB
THONG Vol CHAW SON TONG BOX SHAW VON
COO GO JUICE SOLF CmO0 JOE COOsE THOLE
RIED BID PEEK TWIN WEED DID TEAK PINIHAG WREN SAT KrG RAG YEN CAT PEG
LOT RAW COCK LONG ROT LAN LOCK WRONG
POAL SUE 4wOAT DUNE VOLE ZOO COAT TUNE
NIP DEED SIT MEET DIP NEED MIT BeeT y
PENCE DAN DEN SHAD PENCE THAN THEN CHAO
THAW CHOP JAWS GOT SAW CaOP GAL*? JOT
POOL PORE NOON DOLE TOOL THOR NOON BOWL A
YIELO HIT TEA DILL WIILo PIT KEY SILL I
RAP REST LAMP LEND LAP LEST RAMP REND

tA
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DIAGNOSTIC RHYME TFST

WORM LIST

PAGE I PAGE 9 PAGE 3 PAGE 4

Roe TOOT PEST FAN noln COOT TES? PAN
TAUNT POND VAULT JOCK fAUNT BOND PAFUL? CHOCK
gOOf BONE NEWs NOTE MOO? MOAN OUt$ DOTe
CHEAT VILL VIC TICK SHEET SILL oEf TMCK
GAS GUEST SANK CHAIR JAR JEST THANK CARE
POT FOUGHT ROD OONG To? THOUGHT WAO SONG
UGHOST P"OP so YOU ROAST cOOP SHOW RUE
LIP REAP RIO LEEK RIP LCAP LIC REEK
2cO PAST TENSE GAFF SAID VAST DENSE CALF
CAW DOCK mOSS mOm GNAW KNOCK lOSS SO0S
CHOOSE THOSE FO0 DOUGH $mOtS OOZe POOH THOUGH
KEEP tWING ZEE JILT CHEEP SING THEE GILT
S ANK NET THAO PENT DANK MCI FAD TNT
0OY CAUGHT FOP WALL 00? TAUts"T MOP YAWL
ROAD RUOD LOW LOOT LOAD LEWD ROW ROOT
VINT SEAN GIN FEEL MINT PEEN CHIN VIAL
NECK SAD SEND NAS DECK MAO MEND DAB
TONS VON $MAW SON THONG anx CHAW VON
CHOD JOE GOose ?HOLE COA GO JUICE SOLE*REID DID PEEK ?IN "CeD BIO TEAK THIN

SAG YEN GAT PEG SNAG WAEN SAW KEG
4 OY LAW LOCK WRONG LOT RAW ROCK LON$
FOAL ZOO GOAT TUNF VOLE SUg COAT OUNE
NIP NEED BIT SEET PIP OtDo MIT MEET
PeNCE THAN DEN CHAD PENCE DAN THEN SHAD
THAW COP JAWS JOT SAW CROP GAUfE GOT
TOOL PORe MOON DOLE POOL ?700 NOON BOWL
YIELD FIT TEA GILL WIELD HIT KEY DILL
LAP LIST *AMP REND PAP REST LAMP LEND
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DIAGNOSTIC RHYME TEST

WORO LIST

PAGE I PAGE 9 PAGE 3 PAGE 4

GOB COOT TEST PAN (too TOOT PEST VAN

TAUNT BOND VAULT CHOCK DAUNT POND FAULT JOCK

OOT $ONE NEwS NOTE "OOT MOAN DUES DOTE
CHEAT BILL VEE THICK SHEET VILL BEE TICK

JAB JEST THANK CARE GAR GUEST SANK CHAIR
SPOT FOUGMT ROD OONG Toy THOUGHT WAD BONI

SOAST POOP SHOW YOU GHOST COOP so PUE

RIP REAP LID LEEK LIP LEAP RID REEK

SAID VAST DENSE CALF ?ED PAST TENSE GAFP

GNAw DOCK BOSS MOM DAW KNOCK MOSS BOMS

CHOOSE OOZE FO0 THOUGH SHOES THOSE POOH DOUGH
KEEP THING ZEE JILT CHEEP SINS THEE OILT

BANK NET YHAO PENT DANK MET iA1 TENT

GOT TAUGNT poP YAWL MOT CAUGHT MOP WALL

ROAD RUDE LOW LOOT LOAD LEWO ROW ROOT
TINYT PEEN GIN VEA', DINT SCAN CHIN FEEL

NECK $AO SEND NAB DECK MAO MEND DAR

THONG BOx CNAW VON TONG VOx SHAN SON

cOo GO JUICE SOLF CHmO JOE 00OSE THOLE

WEED BI0 TEAK THIN REED 0D0 PEEK ?IN

SAG YEN CAT PIG SHAG WREN RAT KEG

LOT LAW POCK WRONG POT RAW LOCK LONG

FOAL ZOO GOAT TUNF VOLE SUE COAT DUNE
NIP NEED BIT BEET DIP DEE0 MIT MEET

PENCE DAN THEN SHAD PENCE TAN OED CHAD

THAW COP JAWS JMT SAW CHOP GAUZE GOT

POOL THOR NOON BOWL TOOL PRE MOON DOLE

YIELD FIT TEA GILL WIELD HIT KEY DILL
RAP REST LAMP LEND LAP LEST RAMP RENO

A
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DIAGNOSTIC *HyME TEST

WORD LIST
lose

PAGE I PAGE I PAGE 3 PAGE 4

Coe TOO? TEST PAN BOB COO? PEST PAN
TAUNT POND VAULT JOCK DAUNT BOND FAULT CHOCK
MOOT MOAN Dur$ WOe gooT some NEWS NOTE
CHEAT BILL VIE THICK SHEET VILL ME TICK
GAR GUEST BANK CHAIR JAB JEST THANK CARE
TO? FOUGHT WAD DONO POY THOUGHT Roo BONO
BOAST POOP SHOW YOU GHOST COOP so RUE
LIP LEAP RID REEK RIP REAP LID LEEK
SAID VAST DENSE CALF ME) PAST TENSE GAFF
GNAW DOCK BOSS mom DAW KNOCK MOSSA SOMB

SHoEs THOSE POMH DOUGH CHOOSE OOte Poo THOUGH
CHEEP SING THEE GILT KEErP THING Ire JILT
DANK MET FAD ?ENT PANK NET THAD PENT
0OT CAUGHT HOP WALL 0OY TAUGHT POP YAWL
ROAD RUDE LOW LOOV LOAD LEWD ROw ROOT
DINT PEEN CHIN VEAL TINT SEAN GIN PEEL
NECK BAD SEND NAB DECK MAD MEND DAG

THONG, VOK CHAW SON TONG box SHAW VON
coo Go JUICE SOLE CMHoC JOE GOOSE THOLEI
WEED DID TEAK PIN REED BID PEEK THIN

SAG YEN GAY pEG SHAG WREN BAT KEG
ROT LAW LOCK WRONG LOT RAW ROCK LON$

VOLE too COAT TUNE FOAL SUE GOAT DUNE

PENCE THAN OEM CHAD PENCE DAN THEN $HAD
THAN CHOP JAWS GOT SAW COP GAUZE JOY
POOL FORE NOON DOLE TOOL THOR MOON BOWL
WIELD MIT K(Ey DILL YIELD PIT ?EA GILL

LAP LEST R ANP RPND RAP RESAY LAMP LEND



DIAGNOSTIC RHYME TEST

WORD LIST
lISA

PAGE I PAGE I PAGE 3 PAGl 4

Gas COOT TEST PAN foo TOOl PElT PAN
TAUNT SOND VAULT CHOCK nAUNT POND FAULT JOCK
SooT BONE NEws NOTE MOOT MOAN DUE$ 00TI
CHEAT BILL VIE THICK &MEET ... off TICK
JAB QUVST THANK CHAIN GAS Jits SANK CARE
POT TWOHT NOD SONG TOT POUGHT WAD OOG
POAST COOP sCnW Mitic GHOST POOP sO YOU
LIP RIO LEEK *IP LEAP LID REEK
SAID VaiT DENSE CALF ZED FASY TENSE GAPP
GNAW DOCK (OS08 mOm nAW KNOCK MOss sOMi
SHOES THOSE POOH OCUGH CHOOSE OOZE Po0 THOUGH
KEEP THING 2EE JILT CHEEP SING THEE GILT
SANK MET THAD TENT DANK NET PAO PENT
DOT CAUGHT HOP WALL GOT TAUGHT POP YAWL
LOAD LEWD now ROOT ROAD RUDE LOW LOOT
TINT BEAN GIN PFEL DINT PEEN CHIN VEAL
NECK MAO SEND DAB DECK SAD MEND NAO
THONG Vox CHAW SON TONG BOx SHAW VON
coo g0 JUICE SOLE CNOO JOE GOOSE THOLE
WEED DID TEAK PYN 0lED 8I1 PEEK THIN
SAG WREN OAT KEG SNAG YEN SAT PEG
LOT LAW ROCK WRONG POT RAW LOCK LONG
FOAL SuE ODAT DINE VOLE ZOo COAT TUNE
NIP NEED BIT BEET DIP DEED MIT MEET
PeNCE THAN DEN CHAD PENCE DAN THIN SHAO
THAW COo JAWS JT SAW CHOP GAUZE 6o?
TOOL THOR MOON COWL POOL PORE NOON DOLE
WIELD F!T KEY SILL YIELD MIT TEA DILL
LAP LIST RAMP REND RAP REST LAMP LEND
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DIAGNOSTIC RHYME TEST

WORD LIST

PAGE I PAGE t PAGE 3 PABE 4

BOB TOOT PEST PAN 009 COOT TEST PAN
TAUNT BOND VAULT CHOCK DAUNT POND PAULT JOCK
SOOT BONE NEWS NOTE HOOT NOAN oUE$ OOTE
SHEET SILL SEE THICK CHEAT VILL VEE TICK

GAS JEST SANK CARE JAB OUEST ?WANK CHAIR

POT THOUGHT ROn BOND TOT POUGHT WAD DONS
G081 COOP so RUE SOAST POOP SHOW YOU
PIP REAP LID LEEK LIP LEAP RID REEK
SAID VAST DENSE CALF ZEn PAST TENSE SAPP
DAW DOCK mOSs MOM ONAH KNOCK lSol sONm
CHOOSE THOSE POr OnUOM SHOES OOZE POOH TMOUSH
KEEP THING lEE JILT CHEEP SINS THEE SI2T

DANK NET PAD PENT PANK MIT THAD TENT

DOT CAUGHT mOP WALL GOT TAUGHT POP YAWL
ROAD RUDE LOW L0OT LOAD LEND ROW ROOT
TINT BEAN GIN PEEL DINT PEEN CHIN VEAL
DECK MAD MEND OAS NECK SAD SEND HAS

TONG VON SHAM SON THONG Sol CHAW VON
CHOe GO GooSe SOLE coo JOE JUICE THOLE
HEED BID TEAK THIN REED DID PEEK PIN

SHAG WREN $AT KrG ASA YEN OAT PEG

LOT RAW ROCK LONG *Of LAW LOCK WRONS
VOLE 200 COAT TUNE FOAL SUE GOAT OUNE

DIP HEED MIT BEET NIP DEED BIT MEET
PENCE THAN DEN CHAD PENCE DAN THEN SHAD
SAW CHOP GAUZE GOT THAW COP JAMS JOT

POOL THOR NOON SOUL TOOL FORE MOON DOLE
WIELD MIT KEY DILL YIELD PIT TEA GILL
RAP LEST LAMP REND LAP REST RAMP LEND
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DIAGNOSTIC RHYME TEST

WORD LIST
197A

PAGE I PAGE P PAGE 3 PAGE 4

COl COOT TEST PAN RON TOOT PEST FAN
TAUNT BOND VAULT CHOCK DAUNT POND PAUL? JOCK
MOOt BONE oUE$ NOTE bOOT MOAN NEWS DOTE
SNEET BILL SEE THICK CHEAT VILL VEE TICK
GAB GUEST BANK CHAIR JAA JEMT THANK CARE
TOT FOUGHT WAD DONG POT THOUGHT ROD SONG
SMOIT COOP SO RUE ROAST POOP SNOW YOU
LIP REAP RID LEEK NIP LEAP LID REEK
ZED FAST TENSE GAFF SAID VAST OENSE CALF
GNAW KNOCK S08 BOme DAW DOCK MOSS mOm
CHOOSE THOSE rOO DOUGH SHOES OOZE POOM THOUGH
CHEEP THING THEE JILT KEEP SING EE GOIL?
BANK MET ?HAD TENT DANK NET FAD PENT
DOT TAUIMT HOP YAWL GOT CAUGHT pOP WALL
ROAD RUoE LOW LOOT LOAD LEWD ROW ROOT
DINT PEEN CHIN VEAL TINT DEAN GIN FEEL
NECK BAD SEND NAB DECK MAD MEND DAN
?HONG VOX CHAW SON TONG BOX SHAW VON
CMOo GO GOOSE SOLE COO JOE JUICE THOLE
REED DID PEEK FIN WEED BID TEAK TWIN
SHAG WREN DAT KEG SAO YEN OAT PEG
ROT LAW LOCK WRONG LOT RAW ROCK LONG
VOLE ZOO COAT TUNE FOAL SUE GOAT lUNE
NIP SEED SIT MEET DIP NEEn MIT BEET
PENCE DAN THEN SHAD PENCE TAN OEN CHAD
SAW CHOP GAUZE GOT ?TAW COP JAWS JOT
TOOL FORE MOON OOLE POOL THOR NOON BOWL
WIELD FIT KEY GILL VIELO MIT TEA DILL
RAP REST LAMP LEND LAP LEST RAMP RENO

A
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DTAGNDOTIC RHYME TEST

WORD LIST

PAGE 1 PAGE t PAGE 3 PAGE 4

ROB COOT PEST PAN RON TOOT TEST PAN
b DANT BOND FAULT CHOCK TAUNT POND VAULT JOCK
BOOT BONI NEWS NOTE MOOT MOAN DUE$ DOTE
$SEET VILL BEE TICv CHEAT BILL VEE THICK
GAS GUEST SANK CHAIR JAR JEST THANK CARE
TOT POUGHT WAD DONG POT THOUGHT ROD SONG
GHOST POOP so YOU BOAST COOP SHOW RUE
RIP REAP LID LEEK LIM LEAP RID REEK
SAID VAST DENSE CALF 2EO FAST TENSE GAFF
GNAW DOCK BOas mOm MAW KNOCK mOss SOlm
SHOES THOSE POOH DOUGH CHOOSE OOZE POo THOUGH
KEEP SING TEE GILT CHEEP THING THEE JILT
BANK NET THAD PENT DANK MET PAD TINT
rOT CAUGHT MOP WALL GOT TAUGHT pOP YAWL

LOAD RUDE ROw LnO
T  ROAD LEWD LOW ROOT

TINT SEAN GIN PEEL DINT PEEN CHIN VEAL
NECK MAD SEND DAB DECK SAD MEND NAB
TONG DOw SHAW VON ?HONG VOW CHAW BON

COO GO JUICE SOLE CNOO Ji[ GOOSE TWOLE
REED DID PEEK FIN WEED BID TEAK TWIN

SAO WREN CAT KEG SHAG YEN BAT PEG
LOT RAW ROCK LfONG ROT LAM LOCK WRONG
FOAL ZOO GOAT TUNE VOLE SUE COAT DUNE
DiP DEED NIT MEET NIP NEED SIT BEETFENCE THAN DEN CHAM PENCE DAN THIN $MAD

THAW CHOP JAWS GOT SAW COP GAUZE JOT
TOOL THOR MOON BOWL POOL PORE NOON DOLE

YIEL F PIT TEA GILL WIELD HIT KEY DILL
RAP REST LAMP LIND LAP LEST RAMP REND
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DIAGNOSTIC RHYME TESt

WORD LIST
188A

PAGE I PAGE I PAGE 3 PAGE 4

BOB TOOT PEST PAN 0OS COOT TEST PANDAUNT POND FAULT JOCK TAUNT BOND VAULT CHOCKMOOT NONE OurS NOTE SOOT MOAN NEWS DOTe!$MEET VILL sEE TICK CHEAT BILL VIE THICKGAB JEST SANK CARE JAB GUtsT THANK CHAIRTOY FOUGHT WAD ONG POT THOUGHT ROD BONGBOAST POOP SHOW You G4oST COOP so nut
LIP REAP RI* LEEK RIP LEAP LID mREK
SAID FAST DENSE GAFF 210 VAST TENSE CALFGNAW DOCK boss NOM CAW KNOCK MOSS sOmeSHOES DOZE POOH THOUGH CHOOSE THOSE Fee DOuGHCHEEP SING THEE GILT KEEP ?TING IEE JILTSANK NET THAD PENT DANK MET PAD TINY
DOT TAUGHT HOP YAWL GOT CAUGMT FOP WALLLOAD LEWD POw ROOT ROAD RUDE LOW LOOTTINT PEEN GIN VEAL DINT BEAN CHIN FEELNICe MAD BEND DAB DECK BAD MEND HAITHONG VOX CHAW ION TONG B0x SHAH VON
COo &O JUICE SOLE CNOo JOE GOOSE THOLeNEED BID PEEK THIN WEED 0I0 TEAK FINSHAG WREN SAT KEG BAD YEN OAT PII
LOT LAW ROCK WFONG pOT RAW LOCK LOKIFOAL ZOO GOAT TUNE VOLE SUK COAT DUNe
DIP NEED MIT BEET NIP ODED WIT MEETFENCE THAN DEN CHAD PENCE DAN THIN SHADTHAN COP JAWS JOT SAW CHOP GAUZE gOTTOOL THOR MOON BOWL POOL FORE NOON DOLEWIELD PIT KEY GILL YIELD HIT TEA DILLLAP REST RAMP LIND RAP LEST LAMP REND

68

r
I"



DIAGNOSTIC RHYME TEST

3

WORD LIST

PAGE I PAGE a PAGE 3 PAGE 4

seB COOT TEST PAN BOB TOO? PEST PAN
DAUNT sOND PAUL? CHOCK TAUNT POND VAULT JOCK

BOOT sOme NEWm NOTE MOCIT MOAN oUtS DOTE

CHEAT SILL VIE THICK SE1E VILL BEE TICK

JAB SURiT THANK CHAIR SAF JEST $ANK CARE

POT POUsMT ROD DONS TO? THOUGHT WAD SONS

sNOB? COOP so RUE BOAST POOP &NOW YOU
RIP LEAP LID REIEK LIP REAP RID LEEK

SAID VAST OEHSE CALF ZEn PAST TENSE GAFF

CAW KNOCK mOSs Bome GNAW BOCK ROss No"

sNOES OOZE POO" THOUGH CHOOSE THOSE POo COUGH
CHEEP SINS THEE OIL? KEEP THING ZEE JILT

DANK NET FAD PINT BANK MET THAO TENT

DOT TAUGHT HOP YAWL too? CAUGHT POP WALL

LOAD LEWD mow ROOT ROAD RubE LOW LOOT

DINT DEAN CHIN PEEL TINT PEEN eIN VEAL

NECK SAO BENO NAB DECK "AD MENo DAS

TONG lOX SHAW VON TMfNG VON CM&W SON

COO GO JUICE SOLE CNOo JOE GOOSE TWOLE

REED BID PEEK THIN WEED DID TEAK PIN

SAS WREN GAT KEG SWAG YEN SAT PES

NOT RAW LOCK LOhG LOT LAw ROCK WRONG

VOLE SuE COAT OUNE FOAL ZOO GOAT TUNE

DIP NEED MIT BEET NIP DEEO BIT MEET

PENCE THAN DEN CHAD PENCE DAN THEN SWAD

SAW COP GAUZE JOt THAW CHOP JAWS GOT

TOOL THOR MOON BOWL POOL PORE NOON DOLE

WIELD MIT KEY DILL YIELD FIT TEA GILL
RAP REST LAMP LEND LAP LEST RAMP RENO

69

I,



ODAGNOSTIC RHYME TEST

WORD LIST
MliA

PAGE I PAGE 2 PAGE 3 PAGE 4

Oas COOT PEST PAN 0OB TOOT TEST PAN
TAUNT POND VAULT JOCK DAUNT bONW PAULT CHOCK
HOOT $ONE oUEs NOTE SOOnT MOAN NEIS DOTEI
SHEET BILL SEE THICK CHEAT VILI. VEE TICK
GAR GUEST SANK CHAIR JAR JEST THANK CARE
TOT THOUGHT WAD BONO POT POUGHT WOO OONS
BOAST POOP SHOW YOU GHOST COOP so oUE
LIP LEAP 4IO REEK RIP REAP LID LEEKMEO FAST TENSE GAFP SAID VAST DENSE CALF
GNAW KNOCK so0$ 6OMB DAW COCK MOS3 mOM
CHOOSE OOZE POP THOUGH 8wnES ?TOSE POOH DOUGHKEEP THING lEE JILT CHEEP SING THEE GILT
DANK MET FAD TENT BANK NET THAO PrNT
O0T CAUGHT POP WALL 00T TAUGHT HOP YAWL

LOAD LEWD Row ROOT ROAD RUDE LOW LOOT
DINT PEEN CHIN VEAL TINT SEAN $IN FEEL
DECK SAD MEND NAB NECK MAO SIND DAB
THONG Sox CHAW VON TONG VOl SHAW SON
COO so JUICE SOLE CHOC JOE GOOSE THOLE
WEED 6M0 TEAK THIN PEEo 0D0 PEEK PIN
SHAG YEN BAT PFG SAG WREN GAT KEG
10T RAW LOCK LONG LOT LAW NOCK WRONG
VOLE SuE COAT DUNE POAL to0 OOAT TUNE
NIP DEED BIT MEET DIP NEEM MIT BEET
PENCE THAN DEN CHAD PENCE DAN THEN SHAD
THAW CHOP JAWS GOT SAW COP GAUlE JOT
TOOL TMOR MOON BOWL POOL PoRE NOON DOLEWIELD MIT VEY DILL YIELD PIT TEA BILL
LAP REST RAMP LEND RAP LEIT LAMP REND
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DIAGNOSTIC RHYME TIlT

WORD LIST

PASI I PAGE I PACE 3 PAlE 4

MOi TOOT TEST PAN gOs COOT PEST PAN
DAUNT BONO PAULT CHOCK TAUNT PONO VAULT JOCKe
MOOT BONE NEWs NOTE MOan MOAN OUMS WOTE
CHEAT VILL VEE TICK SWEET SILL BEE THICK
GAR GUEST BANK CHAIR JAB JEST THANK CARE
POT POUGHT ROD ONO TOT THOUGHT MAO sONm
GHOST COOP So RutE ROAST POOP SNOW YOU
LIP LEAP Rif) REM RIP REAP LIO LEEK
SAID VAST DENSE CALP TEl PAST TENSE GAPF
GNAW KNOCM BOSS sOm DAN DOCK MOSS MOM
CHOOSE THOSE rOa DOUGH SHOES OOZE POON TWOUGH
CHEEP SING THEE GILT KEEP THING III JILT
DANK NET PAD PENT ANKX MET THAD TENT
DOT TAUGHT HOP YAWL 5OT CAUOHT POP WALL
LOAD LEND Row ROOT ROAD RUDE LOW LOOT
DINT PEEN CHIN VEAL TINT SEAN SIN PEEL
NECK BAD SEND NAB PECK MAO MEND DAB
?HONG VOl CANw SON TONS BOx SHAW VON
COO JOE JUICE THOLE CmOO sO GOOSE SOLE
REED 5ID PEEK TWIN WEED 0D0 ?TAM P1N
SHAG YEN BAT PEG SAO WREN GAT KEG
NOT LAW LOCK WRONG LOT RAW MOCK LONG
VOLE SUE COAT OUNE POAL ZOO GO5T TU4E9
DIP NEED MIT SEE? NIP OEED BIT MEET
PENCE THAN THEN CwAD PENCE DAN DIN SHAD
THAN COP JAW$ JOT SAW CHOP GAUZE GOT
POOL PORE NOON DOLE TOOL TWOR NOON BOWL
WIELD PIT KEY GILL VIELO HIT TEA DILL
MAP REST LAMP LEND LAP LEST RAMP REND
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DIAGNOSTIC RHYME Test

WORD LIST

•112

PAGE I PACE I PAGE 3 PACE A

sOn COOT PEST PAN cOo TOOT TEST PAN
DAUNT POND PAULY JOCK TAUNT BON0 VAULT CHOCK

SeOeT MOAN CUES DOTE SOOT BONE NEWS NOTE
SWMET VILL oEE TICK CHEAT BILL YEl THICK
OAS GuirS SANK CHAIR JAS JEST THANK CARE
TO? FOUS1T WAD DONS POT THOUGHT ROD BONG
GHOST COOP so RUE BOAST POOP SNOW YOU

LIP 6EAP RID REEK RIP REAP LID LEEK
M10 VAST TENSE CALF SAID PFAT OINSE SAPP

DAN KNOCK MOSS sOme GNAW DOCK So0o MCM

CHOOSE DOZE POe THOUGH SHOES THOSE Poe0 OODjOG
KeeP THING NE1 JILT CHEEP SING THEE OUIT

00T TAUGHT HOP YAWL GO? CAUGHT POP WALL
ROAD LEND LOW ROOT LOAD RUDE ROW LOCT
DINT PEEN CHIN VEAL TINT fk GIN FEEL
NECK MAD SEIND AB DICK OAO MIND NAG

?WaNk VOX CWAW SON T0140 GC4 SHAW VON
CWOO 0O GOOIE SOLE tO? :07 JUICE TOOLE
WEED BID TEAK TWIN #PEE OTC PEEK FIN
WOAG WREN BAT KrG $. YL CAT PPO

ROT LAW LOCK WRONGT I A v ROCK LONG
VOLE ZOO COAT TUNE FOAL zGOAT OUNI

SIP BEED BIT oEE? DIP 1EED "IT MEET
PENCE TNAN DIN CHAD PENCE DAN THEN $SAO
SAW COP GAUZE JOT THAW CHOP J408 GOT
POOL TWOR NOON BOWL TOOL POol MOON DOLE
WIELD PIT KEY CILL YIELD HIT TEA VILL
LAP REST RAMP LEND RAP LEIST LAMP REND
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DIAGNOSTIC P 4YmE TEST

WORD LIST

PAGE I PAGE I PAGE 3 PACE 4

cOo COOT TEnT PAN P.l0 TOO? PElT FAN

TAUNT $ONO VAULT CHOCK DAUNT POND PAUL? JOCK

gOOT MOAN NEWS DOTE MOOT 6ON! Oue$ NOTE

"eWEAT VILL VIE TICK SEet? BILL oEE THICKC Oi U9l N C HAIN JAB its? THANK CARE

POT POU&.T ROD BONO TOT TMOUGMT WAD BONS

GOAST POOP SHOW YoU GHOST COOP SO oUE

LIP ACAP RID LEEK RIP LEAP LID REEK

IEI P) iT TENSE GAPF SAID VAST DENSE CALF

DAN BOCK NO01 Mom GNAW KNOCK lOBs SON*
SmOal THOSE PFoa DOUGM CHOOSE DOZe PO0 THOUGH

CWEEP $INI THEE GILT KEEP THING lEE JILT

BANK NET FAD PENT RANN MET TAD TENT

GOT TAUGHT FOP YAWL DOT CAUGHT MOP WALL

ROAD LEWD LOW Moo? LOAD RUDE ROw LOOT

TINT $EAN GIN PEEL 0INT PEIN CHIN VEAL

BECK MAD MEND OAR NECK SAO BEND NAB

TONG BOX $HAW V8N THONG VOx CHAW sON

CeOo GO GOOsE SOLE COo JOE JOICE THOLE

WEED BI0 TEAK TWIN NEED 010 PEEK FIN

IMAG YIN BAT PEo SAG WREN GAT KEG

NOT LAW LOCK WRONG LOT RAW ROCK LONG

VOLE SUE COAT DUNE POAL Too GOAT TUNE

NIP DEED BIT MEET DIP NEED MIT BEE?

PENCE THAN DEN CHAD PENCE DAN ?MEN $HAn

THAW coP JAW$ JOT SAW CHOP GAUZE GOT

TOOL THOR MOON $DWL. POol pOrE NOON DOLE

wIELn MIT Key DILL YIELD FIT TEA GILL

RAP REST LAMP LEND .AP LEST RAMP RENO
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DIAGNOSTIC HNYNE TEST

WORD LIST
t13A

PAGE I PAGE I PACE 3 PAGE 4

gas TOOT TEst PAN BOB COOT PEST PAN
DAUNT BONO PAULT CNOCK TAUNT POND VAULT JOCK
MOOT BONE DuEs NOTE SOny MOAN "Etw DOTE
CHEAT BILL VEE THICK SWEET VILL sEE TICK
GAS GUES? BANK CHAIR JAB uif? THANK CARE
TOY POUGMT WAD DONO POT THOUGHT ROD BONO
BO0S? POOP $How YOU *MOST cOop so out
RIP LEAP LID REek LIP REAP R0D LEEK
SAID VAST arNmE CALF 2E0 PAST TENSE GAPF
GNAW DOCK Boss MOM DAN KNOCK moss SONS
SWOes ooze POO" THOUGH CHOOSE THOSE P00 DOUGH
KeEP THING fEe JILT CHEEP SING THEE GILT
OANK NET FAD TENT BANK NET TWAD PENT
GOs TAUGHT POP YAWL nOT CAUGHT mOp WALL
ROAD L.EN LOW MOOT LOAD RUDE ROW LOOT
TINT PEEN GIN VEAL DINT SEAN CHIN FEEL
DECK BAD MEND NAB NECK MAO SEND Oka
TWONG VON CHAW SON TONG BOx SWAW VON
C10 GO MOOSE SOLE COr JOe JUICE THOLE
NEED DID PEEK FIN WEED BID TEAK THIN
SAG WREN GAT KEG $HAG YEN @AT PEG
NOT RAN LOCK LONG LOT LAW ROCK WPONG
VOLE ZOO COAT TU N POAL sUe COAT DUNE
olp NEED MIT BEET NIP DEED IIT MEET
PENCE THAN DEN CHAD PENCE DAN THEN SHAD
TMAW COP JAWS JOT SAW CHOP GAUZf Go?
POOL PONE NOON DOLE TOOL THOR NOON BOWL
YIELD PIT TEA GILL WIELD HIT KEY DILL
RAP REST LAMP LEND LAP LEST RAMP RIND
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DIAGNOITIC RHYME TEST

WORD LIST
1131

PAGE I PAGE I PAGE 3 PAGI 4

BOS TOOT PEIT PAN BOB COOT TEST PAN
DAUNT POND FAULT JOCK TAUNT SOND VAULT CHOCK
SOOT BONE NEWS NOTE MOOT MOAN Ours DOTI
CH EAT SILL VEE THICK SMEET VILL SEE TICK
JAB GUEST THANK CHAIR OAP JEST SANK CAREPaT THOuGHT mOD IONS TOY POUGHT WAD DONS
$CAIT POOP SHOW YOU ONOST COOP so *UK
LIP LEAP RID NEEK RIP REAP LID LEEK
SAID FAST DENSE GAFF tEo VAST TENSE CALF
DAW KNOCK mOsS BOme GNAW DOCK BOSS mOm
SHOES DalE POOH THOUGH CHOOSE THOSE tOo DOUGHKEEP SING 2EE GILT CHEEP THING tHEE JILT
DANK MET FAn TENT BANK NET fAD PENT
SOT CAUGHT rOP WALL oDy TAUGHT HOP YAWL
ROAD LEWO LOt ROOT LOAD RUDE RON LOOT
OINT $EAN CHIN PEEL TIN? PEEN GIN VEAL
DECK MAO MEND OAB NECK BAD SEND NAB
TONG BOX SHAN VON TMHNG VON CHAW SON
COo JOE JUICE TMOLE CHO0 GO GOOSE SOLE
REED D0I PEEK PIN NEED BID TEAK THIN
SNAG W494 SAT KEG SAO YEN BAT PEG
NOT RAW LOCK LONG LOT LAW ROCK WRONG
VOLE ZOO COAT TUNE FOAL SUE OCAT DUNE
DIP DEED HIT MEET NIP NEED BIT BEETPENCE THAN DEN CHAD PENCE DAN THEN SHAO
THAW CHOP JAWS GOT SAW COP GAUZE JaO
POOL FORE NOON DOLE TOOL THOR MOON BOWL
WIELO HIT KEY DI6L YIELD FIT TWA GILL
RAP REST LAMP LEND LAP LEST RAMP REND
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DIAGNOSTIC RHYME TEST

Wolf) LIST
ltSA

PAGE I PAGE t PAGE 3 PAGE 4

see COOT PilT PAN coo Too? TEST FAN
D~AUNT POND FAUL? JoCK( TAUNT BOND VAULT CHOCK
BOD? MOAN NEWS DOTE MOOT BONg our$ NOTE _
CHEAT BILL Vic THI1CK SHEET VILL off TICK
JAB JEST THANK CAME SAN suElT BANK CHAT*
TOY Pousmy WAD CONS POT THOUGHT moo IONIS
BOAST COOP SHOW RUEl W$O? poop so You
RIP REAP LID LECH LIP LEAP 4IO REEK
SAID PAST DENSE GAFF ME VAST TENSE CALF
DAW DOCK MOSS mom GNAW KNOCK BOSS some
sHOEs DoOZe P0014 THOUGH CHOOSE THOSE Poo MOMU
CHEEP SINS THEE siLt. KEEP THING HEE JILT
DANK NET PAD PINT BANK MET ?HAD TENT
DO? TAUG14T HOP YAWL sOy CAUGHT pop WALL
LOAD RUDE POW LOOT ROAD LEWD LOW ROOT
DINT PEEN CMIN VEAL TINT BEAN GIN PEEL
DECK MAD MEND OAB NECK SAD SEND NAN
THONG VOX CHAW SON TONG so% SHAW VON
coo Go JUICE SOLE CHOO jot c00st TNOLE
REED BID PEEK TWIN WEED DID TEAKi PIN
SHAG YEN SAT PEG SAG WREN GAT KEB,
ROT RAW LOCK LONG LOT LAW ROCK WRONG
VOLE zoo COAT TUNP FOAL SUE GOAT OUNE
DIP HEED MIT BEET NIP DEED0 SIT MEIt?
PENCE THAN THEN CHAD PENCE DAN DEN $HAD
THAW cop JAWS JOT SAW CHOP 4AUTE sOT
POOL PORE NOON DOLE TOOL THOR MOON BOWL
YIELD PIT TEA SILL WIELD NIT KE DI4LL
LAP REST RAMP LEND RAP LEST LAMP RENO
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DOASNOITIC RMVPE TEST

WNOR LIST
life

PAGE I PAGE 9 PAGE 3 PASE d

GOB TOOT TTE? PAN SO$ COOT PEST PAN
DAUNT POND FAULT JOCK TAUNT BOND VAULT CHOCK

MaOy MOAN OUEs OOT BOOT BONE NEWS NOTE
SHEET VILL BEE TICK CHEAT SILL VIE THICK
GAB GUET SANK CHAIR JAB JEST THANK CARE
POT THOUGHT tOo MONO TOY FOUgHT MAD DONm
$HOS? POOP sO YOU BOAST COOP $NOw RUE
LIP REAP RID LEEK lIP LEAP LID REEK
2ED VAST TENsE CALF IAIO PAST OENSE CAP?
DAN KNOCK MOSS BOam qNAW DOCK BOas NOM
CHOOSE THOSE Poo DOUSH SolOr DOZE POOH THOUGH
KEEP SINo teE GILT CHEIP THING THEE JILT
BANK NET THAD PENT DANK HIT PAO TENT
GOT TAUrHT POP YAWL DOT CAUGHT mOP WALL
LOAD RUDE ROw LOOT ROAO LEWD LOW ROOT
TINT HEAN GIN PEEL OINT PEEN CHIN VIAL
OECK BAD MEND NAB NECK MAO BIND DAB
THONG vOX C14AW SON TONG SOx &MAN VON
CHOO Go GOOSE SOLE Coo JOE JUICE THOLE
NEED 010 TEAK PIN REED 8to PEEK ?TIN
SHAG WREN BAT KEG ASA YEN SAT PC$
NOT LAW LOCK WRONG LOT RAN ROCK LONGVOLE SUE COAT DUNE FOAL ZOO GOAT TUNE

DZP DEED MIT MEET NIP NEED BIT BEET
PENCE DAN THEN $MAD PENCE THAN OEN CHAO
THAW CNOP JAWS GOT SAW COP GAUZE JOT
POOL THOR NOON BOWL TOOL FORE NOON DOLE
YIELD FIT TEA BILL WIELD HIT KEY DILL
LAP allT RAMP LEND MAP LIST LAMP ReNo
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DIAGNOSTIC RHYME TEST

WORO LIST
ItIA

PAGE I PAGE I PAGE 3 PAGE d 33

gOo COOT TEST PAN BOB Toot Pill PANe
TAUNT POND VAULT JOCK DAUNT BONO FAULT CHOCK ."

lOOT 9ONE NEWS NOTe "OOT MOAN OUES DOte
CHEAT VILL VIe TICK SMEUT SILL sEE THICK
DAS Jimt SANK CARE JAB GUIST THANK CHAIN 2
POT FOUGHT ROD OLNS TO? THOUGHT MAD $ONS
BOAST POOP SHOW YOU ONO$? COOP sO oUt
LIP REAP RID LEEK RIP LIAP LID REEK
SAID PAST DENSE GAFF 1ED VAIT TENSE CALF
MN DOCK Dosl s ON DAw KNOCK MOss sOmB

$NOE$ THOSE POOH MOUMH CHOOSE DOle PO0 TNOUGH
KEEP THINS tEE JILT CHEEP SINS THE[ SILT
$ANK MET ?HAD PENT DANK ET PADO TINY

07 TAUGHT FOP YAWL 0OT CAUGHT HOP WALL
ROAD RUOE LOW LOOY LOAD LEWO ROW ROOT
DINT PEEN CHIN VEAL TINT BEAN DIN PEEL
DICK MAD MEND DAS NECK SAO SEND NAB
THONG VOx CHAW SON TONn lOt sIaw VON
CHO0 JOE GOOSE ?MOLE COO G0 JUICE SOLE
WEED 310 TEAK THIN RUo DID PEEK FIN

SAO YEN CAT pro IMAG WREN WAT KEG
LOT LAW ROCK WRONO POT RAN LOCK LONG
VOL[ SUE COAT OUNE FOAL 200 GOAT TUNE
DIP NEED MIT BEET NIP DEED BIT 0EE?
FENef DAN DIN SMAD PENCE THAN TWeN CHAD
THAW COP JAWS JOT SAW CHOP $AUZE GOT

TOOL TWOR NOON BOWL POOL PORE NOON DOLE
YIELD FIT TEA GILL WIELD MIT KEY DILL
PAP LIST LAMP RENO LAP RElS OIAP LENO
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DIAGNOSTIC RMYNE TEST

WORD LIST

PAGE I PAGE I PAGE S PASE 4

BOB COOT PEST PAN SOp TOOT TEST PAN

TAUNT BOND VAULT CHOCK DAUNT POND PAULT JOCK

BOOT BONE NEWS NOTE MOOT MOAN BUES DOTE

SHEET BILL BEE THICK CHEAT VILL VIE TICK

JAB GUEST THANK CHAIP OAR JEST SANK CARE

TOT FOUGHT WAD DONS POT THOUGHT R00 sONm

BOAST COOP SHOW Rut GHOST POOP so YOU
RIP REAP LID LEEK LIP LEAP RID NIEK

ZEO PAST TENSE GAFF SAID VAST OENSE CALF

SNAW DOCK BOSS NOm DAN KNOCK MOil sONS

SHOES THOSE POOH MOuGM CHOOSE DOZE PRo THOUGN

CHEEP SING THEE GILT XEEP TING 2EE JILT

BANK NET THAD PENT DANK MET PAB TENT

DOT CAUGHT HOP WALL GOT TAUGNT POP YAWL

LOAD LEWD ROW ROT ROAD RUDE LOW LOOT

DINT PEEN CHIN VEAL TINT BEAN *IN FEEL

NECK MAD BEND DAB DECK BAD MEND HAS

TONG BOx SHAN VON THONG Vex CNAW S1N

CHOo JOE GOOSE THOLE COo 01 JUICE 801.9

NEED DID PEEK FIN wEEO B0D TEAK TNHI

SWAG YEN BAT PEG SAG WIEN CAT KEe

ROT LAW LOCK WRONO LOT RAN pRCK LONG

VOLE SUE COAT DUNE FOAL zo0 GOAT TUNE

DiP NEED MIT 9EET NIP OEED Bt? MEET

PENCE DAN THEN SMAD FENCE THAN ODN CHAD

SAW CHOP GAUZE GOT THAN COP JAMB JOT

POOL THOR NOON BOWL TOML FORE MOON DOLE

WIELD PIT KEY GILL YIELD MIT TEA DILL
LAP REST RAMP LEND RAP LEST LAMP REND

79

Is_ __ _ _ _ _ _ _ _



DIAGNOSTIC ENYMN TEST

WORD LIST
361A

PAGE PA1E0 PASE 3 PAGE d

SOB TOOT TEST PAN DOe COOT PEST PAN
DAUNT BOND FAULT CNOCK TAUNT POND VAULT JOCK
BOOT MOAN NiEWS DOTE MOOT BONE OUr$ NOTE
CNEAT SILL VaE TNZCK SMeET VILL oEE TIeK
GAB SUES? BANK CNAIN JAB JEST ?"ANN CARE
POT FOUGHT P00 DON ToyT THOUSNT WAO IONS
SMOG? COOP sO oUt BOAST POOP SHOW YOU
RILL MEAP NIP WREATH NILL REAP RIP NEATH
SAID PAST OENIE GAPFF Ze VAST TENSE CALP
SNA" KNOCK BOss BOMe DAM DOCK Mass mOM
$MOr$ DOZE POOM THOUGH CNOOSE TOwe ro0 DOUSG
KEEP TWINS lEt JILT CHEEP SINS ToEr OILT
BANK NET TNAD PENT DANK MET PAD TENT
GOT CAUGHT POP WALL COT TAUGNT mOP YAWL
NOSE NUOE RODE *OcSo ROSE RUDE NODE NOOSE
TINT BEAN GIN FEEL fnINT PEEN CNIN VEAL
DECK MAD MEND DAB NECK BAD BEND NAB
TNHONG OX CWAW VON TONG YOx NHAW SON
COo sO JUICE SOLE CNEW JOE sGOOS TMDOE
WEED DID TEAK FIN nEED BID PEEK THNI
SAO WREN BAT KEG INAG YEN BAY PEC
KNOB WROUGHT ROT GNAW NOB NOUsNT NO? RAW
VOLE ZOO COAT TUNE FOAL SNE $DAY DUNE
DIP NEED MIT BEET NIP DEED SIT MEET
PENCE DAN THEN $NAD PENCE THAN DEN CNAO
SAW COP GAUZE JOT TNAW CMOP JAWS GOT
TOOL THOR NOON BOWL POOL PORE NOON DOLE
YIfEL FIT TEA SILL WIELD NIT KEY DILL
SNAT REST RAP NED NAT NEST NAP RE0
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OISQS1 RHYME TEST

WO1S LIST
IISe

PAOl I PAGE I PAiR a PAlE d

GOB TOOt ?TES PAN see COOT Past PAN

DAUM? POMN PAUL? JOCe TAUNT sOme VAULT C"Owe

BOOT SOME NEWS MOTE MOOe MOAN out$ ODta

CNHAT VILL Val TICK srefT BILL lEE TNICK

GAS $UES? &ANK CeMAI JAI JEST IMANR CARE

00? fweli? ROD ION4 TO? POUSNY WAD DONm

BOAST COOP SNOm Put SNOB? POOP so YOU

MILL NEAP RIP WREATH PILL REAP NIP MEAYN

ED PAST TENSE BAPP BA20 VAST DEMSE CAL?

SNAN KNOCK &Oal tONm DAN DOCK NOSS mON

WtN$ DOat POON ImOUsm CHOOSE THOSE Poe OOUSM
KiEP THING U! JILT CHEIP tImN THEE SILT
BANK "at THAD TEN? DANK MET PAD PENT

DOD CAUIN? HoP MALL sOy TAUSH? POP YAWL

lROs NUDI NODe NOOSe wOel RUDE ROON Nooel

TYIN PlEN GIN VEAL DINT at&N CHIN PEEL

DiCe NAB MINO DAI NICKR SAD BEND NAB

?ONO I03 OMAN VON TMONS vex CHAN SON

CHIN JOt B00s1 TWOLI COO so JUICE SOLE

ROE 010 PINK PIN VIED BID YEAK ?MIN

WI •N Y AY PWle $A WREN WAT met
1KOB WROUSMY ROY IMAN POs NOUIMY NOT MAN

VOLE oUt COAT DUn[ FOAL 200 IOAf TUNE

"NIP NEED $I? SEl? DIP DEED "IT Meet

PENCE DAN DIN SMAD PENCI ?NAN TIEN CNAD

BAN CHOP lAUZE SOt ?MAW COP JAW$ JOy

TOOL ?$OR MOON #OWL POOL FORE NOON DOLE

WICLO "I? KiE DILL YIELD Fly III $ILL

RAY Molt NAP NED SWAT will, NAP NED
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DIAGNOSTIC RHYME TEST

WORD LIST
342A

PAII I PAGE t PAGE 3 PAGE A I
GOB COOT TEST PAN @ON TOOT PEST VAN
TAUNT saNO VAUL? CHOCK OAUNT POND PAULT JOe%
Mae? "DAN out& WOe MODT BONE News NOTE

CHEAT VILL viE TICK $mEET SILL age THICK
JAB SUEts THANK CHAIR SAD JEM SANK CARE
POT fous"T R0OD CION TO? TWOUONT WAD SON$

BOaAs COOP $HOw mUE GHOST POOP so NOU
AILL NEAP NiP WREATH WILL REAP NIP NEATH -

SAID PAST DENSE SAPF IED VAST TeNSE CALP
DAN DOCK MS01 mOe SWAN KNOCK loss sOme

CHOOSE DOZE Po0 THOUGH SHOES THOSE POOh DOUGH
KEEP $INS 299 SILT CHEEP THIN ?THEE JILT
BANK NET THAD PENT DANK MEf PAD TENT A
SOT CAUGHT POP WALL DOT ?AUGH? HOP YAWL
ROae NUDE NODE NOOSE HOSe RUDE RODE NOOSE
TINY DEAN GIN PEEL DENT PRIE CHIN VEAL

DECK SAD MEND HAS NECK MAD SEIJO DAB

THONI sox CHAW VON TONS VOx SHAH SOW

CHEW JOE GOoSe ?HOLE COO SO JUICE SOLE

REED M10 PEEK THIN wEED 0D0 TEAK PIN

SHAS YEN SAT PIS SAG WORN GAT KEG

mOo NOUGHT NOT RAW KNOB WROUGHT ROY HNAW

VOLE tOo COAT TUNE POAL SUE GOAT DUNE

NIP NEED SIT SEE7 fIP DEDED MT MEET

PENCE DAN THEN $HAD PENCE THAN OEN CHAD

SAN CHOP GAUZE sOT THAW COP JAWS JOT

TOOL PORE MOON DOLE POOL THOR NOON BOWL

WIELD PIT KEy GILL YIELD HIT TEA DILL
RAYT NetE NAP NED GNAT NEST NAP REO
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OIASNOITIC RHYME TEST

WORO LIST
sell

PAIE 1 PAlE i PACE 3 PAlI 4

sOe COOT YES? PAN BOB ToOT PEST PAN
DAUNT POND PAULT JOCK TAUNT BOND VAULT ewoeK I
GOOT GONE NEws NOTE MOOT MOAN Dull DOTE
CMEAT VILL VIE TICK SWEET BILL SEE THICK
JAB JEST THANK CARE BAB $UNIT SANK CHAIR
POT POUGH? RO0 Dome TOy YNOUBSN WAD sONm
GNOST POOP sO YOU BOAIT COOP INOW RUE I
WILL NEAP PIP WREATN MILL SIAP NIP NEATM;
Ito PAST TENSE SAPP SAID VAST oENSE CALF
DAW KNOCK N"ol sOMe INAM DOCK lo0e "ON
CHOOSE DOZE Po0 THOUSH ISOae THOSi POOm DOUSH
KEEP SINS GEE IILT CHEEP THINS (NEE JILT
SANK MET THAD TENT DANK NET PAB PENT
BOT CAUGHT POP WALL DOa TAUINY MOP YAWL
NOSE NUDE SOac MOOSE ROse NUDE NODE NOOSI
D0NT PEEN CHIN VEAL TINT BEAN $IN PEEL
DECK MAD MEND DAB NECK SAD SEND NAI
TONG BOx &NAN VON THONG VON CNAN SONcoo so JUICE SOLE rMHE JOE BOOsE TWOL[W[EE SIC TEAK TWIN SEED DID PEEK PIN

lAs VIEN IAT KEA $WAB YEN BAT PEs
MNCI WROUSM? mRT SNAW RO0 NOUBMT NOT SAW
VOLE 100 COAT TUNE POAL SUE fOA? DUNE
NIP NEED $IT BEET DIP DEED "IT mEEt?
PENCE CAN TWIN SNAB PINCE ?HAN OEN CHAO
SAW COP GAUZE JOT THAW CHOP JAWS sOT
POOL ?TOS NOON BOWL TOOL PORE MOON DOLEWIELO MIT KEY DILL YIE60 PIT TEA SILLGNAT NEMT PAP NID RAT NES? NAP lEi
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DIAGNOSTIC RHYME TEST

WORO LIST
383A

P*BE PAGE I PPAEG PAGF 4
BOB Too? TEST PAN BOB COOT PleT PANDAUNT 040 PAULT CHOCK TAUNT POND VAULT JOCKSOO? BawE NEWM NOTE "OOT MOAN DUES COTEsmilE BILL sEe THICK CHEAT VILL VIE TICKJAB GUEST THANK CHAIN GAN JE$T SANK CARETOT POUI|f *AD DONS PO? THOUGHT ROD SONSBOAST POOP SNOW YOU GHOST COOP so RUERILL REAP NIP NEATH N.LL NEAP RIP WREATH2tE FAST TENSE CAP? SAID VAST DENSE CALFCAW Dock poSo "ON GNAW KNOCK lOSS SOMEsmOES THOSE POH DOUSH CHOOSE DOZE POo THOuG0CHEEP THIN$ THEE JILT KEEP $SNo TEE GILTDANK NET PAD PENT BANK MET THAD TENTGOT CAUSHT POP WALL DOT TAUGNT HOP YAWL ]ROsE NUDE NODE ROOSE NOSE RUDE ROoE NOOSETINT Y EAN GIN PEEL DIN! PEEN CHIN VEALNECK HAD BEND DAB DEeK BAD MEND NAB

TMONI BOx CNAW VON TONG VON SHAW SONcOo JOE JUICE TWOLE C1EW so cOasE SOLENEED BID TEAK TWIN NEED DID PEEK PIN
$HAD VYN OAT PeG $AD WREN $AT KEI
KNOB NtU|sy NOT RAW ROB WROUGHT NOT GNAW
POAL ZOO GOAT TUNE VOLE oUE COAT DUNEDIP OlEo MIT MEET NIP NEED SIT BEETPENCE DAN THEN $HAD PENCE ?MAN DEN CHAOTHAN CNOP JAW$ Go? SAW COP SAUTE JOTPOOL POnE NOON DOLE TOOL THOO NOON BOWLYIELD PIT TEA BILL WIELD NIT KEY DILLRAT REST NAP NED GNAT NES? RAP RED
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DIASGNOTIC RHYMP TEST

WORD LIST
3139

PA4E I PAGE I PAGE 3 PASS 4

GsOB COOT TEST PAN SOS TOO? PElT PAN 4

TAUNT BOND VAULT CNOCK DAUNT POND FAULT JOCK
SOOT BONE NEWS NOTE MOOT "OAN CUtS DOTE
CHEAT VILL wEt TICK SWEET BILL SEE THICK
_AS -GUEST BANK CHAIR JAR its? ?HANK CARE

POT FOUGHT ROD OONG TOT THOUGHT WAO SONG
SOAST COOP $HoW RUE OGflyS POOP SO YOU
HILL REAP RIP NEATH RILL NEAP NIP WREATH
2ED VAIT TENSE CALF $AID FAST OCNIE GAFF
ONAW KNOCK MOSS RoS DAN DOCK MOSS MOm ]
CHOOSE DOZE POO THOUGH SHOES THOSE POOH DOUGH
CHEEP SINS THEE GILT KEEP ?MING tEE JILT '
SANK NET THAD PENT DANK MET PAD TENT
NOT TAUGHT HOP YAWL GOT CAUGHT POP WALL
*NOE NUDE NODE otose NOS RUDE RODE NOOSE
TINT SEAN GIN FEEL DINT PEEN CHIN VEAL |
NECK SAD SEND NAB DECK MAD MEND DAB

TUONG VON CHAW SON TONG 80x SHAW VON
CHEW JOE GnOSE THOLE COO o0 JuiCe SOLE
WEED 310 TEAK THIN REED 010 PEEK PIN
SNAG YEN SAT PEG SAG WREN OAT KEG
ROB NOUGHT NOT RAW KNOB WROUGHT ROT GNAW
VOLf ZOO COAT TUNE FOAL SUE GOAT DUNE
NIP NEED BIT SEE? DIP OEED MIT MEET
PENCE THAN DEN CH"A PENCE DAN THEN $MAD
THAW COP JAWS JOT SAW COOP GAUZE GOT
POOL FORE NOON DOLE TOOL TwOR MOON BOWL
WIELD HIT KEY DILL YIELD FPT TEA GILL
GNAT NEIT RAP NED RAT REST NAP NED

4 i
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DIASNOITIC RHYME °

WORD LIST
394A

PAlE i PAGE I PAGE PAGE 4

Soo coot TEST PAN BOB TOOT PEST PAN
TAUNT POND VAULT JOCK DAUNT BOND PAUL? CHOCK
SOOT MOAN NE$ DaOTE MOOT OfE Dut$ NOTE
CHEAT BILL vie THICK SMUT VILL III TICK
SAO JEST SANK CARE JAB fUll? ?HANK CHAIN
TOT THOUS"T WAD IONS POT POUSNT moO DOme
BOAST POOP SMOW YOU smOIT COOP so nul
NILL REAP RIP NIATM PILL NEAP NIP WPIATM
EE0 PAIT TENSE SAPP SAID VAST DENSE CALP

DAW DOCK MOSS MOM GNAW KNOCK loss ON6
CHOOSE DOrE Poo THOUSH lHOES THOSE POOH OOUsm
CHEEP THING THEE JILT KEEP SIN$ 2E9 OILT
BANK NET ?HAD PENT DANK MET PAD TENT
OCT TAUGHT MOP YAWL SOT CAU$MT W-- WALL
Rost NUDE NOlE ROOsl N, -T RUDE R#OE NOOSE
TINT SEA4 GIN reel tý PEE N c'IN VEAL
DECK SAG MEND NAB NcC9 MAD SEND CAl
THONG VOx CHAW ION. TONG BOX SHAW VON
COO SO JUICE SOLE CHEW JOE G0o51 ?MOLE
REED BID PEEK TWIN WEED D0I TEAR PIN
$MAO WREN OAT KEG SAO YEN OAT Pro
NOB NOUG1T NOT RAW KNOB WROUGHT ROT GNAW
POAL SUE 0O0T DUNE VOLE ZOO COAT TUNE
NIP NEED BIT SEET DIP 0IED MIT EEt?
PENCE THAN DEN CHAD PENCE DAN THEN SHAD
SAW CHOP GAUZE SOT THAW COP JAWS JOT
POOL POPE NOON 'OLE TOOL THOR NOON *OWL
YIELD PIT TEA BILL WIELD H4 KEY DILL
GNAT NEST RAP RED PiT REST NAP NEo
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DIAGNOSTIC RHYME TEST

WORD6 LIST
-- 3P48

PACE I PAGE t PAGE 3 PAGE d

BOS COOT PEAT PAN GOR TOO? TEST ?AN
TAUNT POND VAULT JOCK PAUNT BONn PAULT CHOCK
MOOT BONE DUES NOTE SOOT MOAN NEWS DOTE
CHEAT VILL VES TICK SHEET BILL BEE THICK
-GA JEST SANK CARE JAB GUEST THANK CHAIR
POT POUGHT oDo DONA ?fT THOUGHT WAO SONG
GHOST COOP so RUg BOAST POOP SHOW YOU
PILL REAP NIP NEATH WILL NEAP RIP WREATH
SAID FAST DENSE GAPP TED VAST TENSE CALF
GNAW KNOCK 80BS BOMB nAW DOCK mOss mOm
SHOES THOSE PO30H DOUGH CHOOSE DOlE Po0 THOUGH
CHEEP IHING THEE JILT KEEP SING ZEE GILT
DANK NET PAP PENT BANK MET THAD TENT
DoT CAUGHT HOP WALL GOT TAUGHT POP YAWL
ROSE RUDE NoDE NOOSE NOSE NUDE RODE otOsE
TINT BEAN GIN PEEL DINT PEEN CHTN VEAL
DECK SAD MEND NAR NECK MAD SEND OAB
THONG VON CHAW @ON TONG BOx SHAW VON
COO JOE JUICE THOLE CHEW sO GOOSE SOLE
WEED 0ID TEAK THIN REED DID PEEK PIN
SAO YEN GAT PEG SHAG WREN SAT KEG
*O WROUGHT NOT GNAW KNOB NOUGHT ROT RAW
VOLE ZOO COAT T1rNE FOAL SUE GOAT DUNE
DIP NEED M!T SEET NIP DEED BIT MEET
PENCE THAN T1P.J CHAD PENCE DAN DEN SHAD
THAW CHOP JAW$ GOT SAW COP GAU2E JOT
TOOL THOR MOON BOWt POOL PORE NOON DOLE
WIELD HIT KEY DILL VIELM PIT TEA GILL
RAT REST NAP N g GNAT NEST RAP RED
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DIAGNOSTIC RHYME TES[

wORD LIST

3M5A

PAGE 1 PAGE P PAGE 3 PAGE A

GOB COOT TEST PAN FOi TOOT PEST FAN

TAUNT BOND VAULT CHOCK DAUNT POND FAULT JOCK

HOOT BONE DUES NOTE 0toT MOAN NEWS DOTE

SHEET VILL BEE TICK CHEAT BILL VEE THICK

RAB JEST SANK CARE JAR GOEST THANK CHAIR

POT FOUGHT ROD DONO TOT THOUGHT WAD SONG

BOAST pOOP SHOW YOU GHOST COOP SO RUE

RILL REAP NIP NEATH NILL NEAP RIP WREATH

SAID PAST DENSE GAFF yEn VAST TENSE CALF

CAW KNOCK MOSs SOMA GNAW DOCK BOSS mOM

SHOES DOZE POOH THOUGH CHOOSE THOSE foe DOUGH

KEEP SING ZEE GILT CHEEP THING THEE JILT

DANK NET FAD PFNT PANK MET THAD TENT

0OT TAUGHT HOP YAWL rOT CAURHT FOP WALL

ROSE RUDE NODE NOOSE NOSE NUDE RODE ROOst
DINT PEEN CHIN VEAL TINT BEAN GIN FEEL

NECK BAD BEND NAB rECK MAD MEND DAB

TONG Val SHAW RON THONG B0K CHAW VON

CHEW JOE GOOSE THOLE COt GO JUICE SOLE

REED BID PEEK THIN WEED 010 TEAK ?IN

SAG YEN GAT PEG SHAG WREA BAT KEG

KNOB NOUGHT POT RAW ROB WROUGHT NOT GNAW

FOAL SUE GOAT DUNE VOLE TOO COAT TUNE

DIP NEED MIT BEET NIP OEEo BIT MEET

PENCE DAN THEN SHAn FENCE THAN DEN CHAD

THAW CHOP JAWS GOT SAW cOP GAUZE JOT

POOL FORE NOON DOLE TOOL THOR MOON BOWL
YIELD FIT YEA GILL WIELft MIT KEY DILL

GNAT REST RAP NED RAT NEST NAP RED
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DIAGNOSTIC RHYNE TEST

WORD LIST
3SRe

PAGE I PAGE I PAGE 3 PAGE A

BOB TOOT PEST FAN GOA COOT TEST PAN
TAUNT SONO VAULT CHOCK DAUNT PONO FAULT JOCK
MOOT $ONE DUES NOTF ROOT MNOAN NEWS OOTF
CHEAT VILL VEE TICK SHEET SILL SEE THICK
JAS GUEST THANK CHAIR GAS JEST SANK CARE
POT POUGHT ROD DONG TOT THOUGHT WAD SONG
GHOST POOP sO YoU ROAST coop SHOW RUE
NILL REAP RIP NEATH PILL NEAP NIP WREATH
SAID FAST nENsE GAFF ZED VAST TENSE CALF
DAN KNOCK MOSS SOme GNAW DOCK 0oss mOm
CHOOSE DOZE POn THOUGH SHOES THOSE POOM DOUGH
KEEP SING tEE GILT CHEEP THING THEE JILT
DANK MET PAD TENT BANK NET THAD PENT
GOT TAUGHT POP YAWL DOT CAUGHT NOR WALL
NOSF NUDE RODE mOOSE ROSE Rt1DE NODE NOOSE
fINT DEAN CHIN FEEL TINT PEEN DIN VEAL
DECK BAD MEND NAB NECK MAO REND DAB
TONG VOl SHAW SON THONG BOX CMAW VON

!MEW JOE .0OSE THOLE COO sO JUICE SOLE
REED DID PEEK FIN WEED BID TEAK THIN
SAG YEN GAT PEG SHAG WREN SAT KEG
nos NOUGHT NOT RAW KNOB WROUGHT ROT GNAW
FOAL ZOO GOAT T11NE VOLE BSle COAT DIJNE
DIP NEEO MIT BEET NIP DEED SIT MEET
PENCE DAN DEN SHAD PENCE THAN THEN CHAD
THAW COP JAWS JOT SAW CHOP GAUZE GOT
TOOL TNOR MOON BOWL POOL PORE NOON DOLE
WIELD MIT KEY DILL YIELD PIT TEA GILL
GNAT REST RAP NED RAT NEST NAP RED

8



IOAGNOSTIC R4YME TEST

WORD LIST
360A

PAGE I PAGE t PAGE 3 PAGE 4

gO@ COOT PEST PAN GOo TOOT TEST FAN
TAUNT SONO VAULT CHOCK DAUNT POND PAULT JOCK
MOOT MOAN DUES DOTE SOOT SONE NEWS NOTE
CHEAT SI1L WEE THICK SHEET VILL SEE TICK
GAD GUEST SANK CHAIR JAB JEST THANK CARE
TOT THOUGHT WAD SONG POT FOUGHT ROD OONG
BOAST POOP SHOW YOU GHOST COOP SO RUE
PILL REAP NIP NEATH NILL NEAP RIP WREATH
SAID VAST DENSE CALF TED PAST TENSE GAFF
CAW KNOCK mOSS SOMN GNAW DOCK BOSS MOM
CHOOSE THOSE FOD DOUGH SHOES DOZE POOH THOUGH
CHEEP SING THFE GILT KEEP THING ZEE JILT
DANK NET FAD PENT BANK MET THAD TENT
DOT CAUGHT HOP WALL GO? TAUGHT pOP YAWL
NOSE NUDE RODE ROOSE ROSE RUDF NODE NOOSE
TINT SEAN GIN FEEL DINT PEEN CHIN VEAL
DECK HAO MENO DAB NECK SAD SEND NAB
TONG VOx SHAM SON THONG @o0 CHAW VON
CHEW JOE GOOSE TIOLE Cnm GO JUICE SOLE
NEED 0ID PEFK FIN WEED stO TEAK THINSAG YEN CAT PEG SNAG WREN SAT NEG
KNOB WROUGHT NOT GNAW ROn NOUGHT NOT RAW
VOLE ZOO COAT TUNE FOAL SuE GOAT DUNE
NIP DEED BIT MEET DIP NEED MIT SEET
PENCE DAN THEN SHAD FENCE THAN OEN CHAD
SAW CHOP GAUZE GOT THAW CmP JAWS JOT
TOOL THOR mO'., BDNL POOL PORE NOON DOLE
WIELD FIT KY GILL YIELD NIT TEA DILL
GNAT REST 4AP NEO RAT NEST NAP RED

90 °° I
I! i,
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DIAGNOSTIC RHYME TEST 1

WORD LIST

PAGE I PAGE P PAGE 3 PAGE 4

go@ COOT TEST PAN ROR TOOT PEST FAN 1
TAUNT PONO VAULT JOCK DAUNT BOND FAULT CHOCK
MOOT MOAN DUES DOTF ROOT BONE NEWS NOTE
CNEAT BILL vEE THICK SHEET VILL SEE TICK
JAB JEST THANK CARE GAP GUEST SANK CHAIR
TOT THOUGHT WAD RON6 POT FOUGHT ROO CONG
ROAST POOP SHOW YOU GMHOT COOP SO oUEr

RILL NEAP NIP WREATH NILL REAP RIP NEATH
SAID FAST OENSE GAFF ZED VAST TENSE CALF
GNAW DOCK BOaS MOM DAN KNOCK MOSS BOMB
CHOOSE OOZE FnO THOUGH SHOES THOSE PO09 COUGHi
KEEP SING ZEE GILT rHEEP THING THEE JILT
RANK MET THAD TENT DANK NET FAD PENT
bOT TAUGHT HOP YAWL AOT CAUGHT FoP WALL
ROSE NUDE NnOE ROOSE NOSE RUDE ROoE NOOSE
TINT PEEN GIN VEAL nINT BEAN CHIN FEEL
N•CK BAD SEND NAB DECK MAD MEND DAB
THONG VOx CHAW SMN TONG SOW SHAW VON
CHEW GO GOOSE SOLE COn JOE JUICE THOLE
REED DID PEEK FTN wEED BI0 TEAK THIN
SNAG WREN RAT KEG SAG YEN GAT PEG

NOS WROUGHT NmT GNAW KNOB NOUGHT ROT RAW
FOAL SUE GOAT DUNE VOLE ZOO COAT TUNE
NIP NEED PIT BEET DIP DEED MIT MEET
PENCE DAN THEN SHAD FENCE THAN DEN CHAD
SAW COP GAUZE JOT THAW CWOP JAWS GOT
TOOL TwOR MOON BOWL POrL FORE NOON DOLE
YIELM FIT TEA GILL WIFLD HIT KEY OIt.L
RAT REST NAP NEO GNAT NEST RAP RED

[I
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DIAGNOSTIC RHYNE TEST

WnMo LIST
307A

PAGE I PAGE I PAGE 3 PAGE 4

BOB COOT PElT PAN GOB TOOT TEST FAN
TAUNT POND VAULT JocK DAUNT BOND FAULT CHOCK
SOOT MOAN NEWS DOTE MOOT BONE DUES NOTE
SHEET VILL BEE TICK CHEAT BILL VEE THICK
-JAB JfST THANK CARE GAS GUEST SANK CHAIR z

POT THOUGHT ROD BONG TOT ?OUGHT WAD DONS

1OAST COOP SNOW Rile GHOST POOP SO YOU
NILL REAP RIP NEATH PILL NEAP NIP WREATH
SAID VAST DENSE CALF ZEn FAST TENSE GAFF
GNAW DOCK BonSS mOM DAW KNOCK MOSS BOMB

SHOES DOZE POOH THOUGH CHO0SE THOSE rOD DOUGH
KEEP THING ZEE JILT CHEEP SING THEE GILT
DANK MET FAD TENT 1ANK NET THAD PENT
GOT CAUGHT FOP WALL mnT TAUGHT HOP YAWL
NOSE NUDE RODE ROOSE ROSE RUDE NODE NOOSE
TINT PEEN GIN VFAL nINT BEAN CHIN FEEL
DECK BAD MEND NAB NECK MAD SEND DAB
TONG BOX SHAW VON THMNG VOX CHAW BON

coo GO JUICE SMLE CHEW JOE GOOSE THOLE
WEED DID TEAK PYN NEED BID PEEK THIN
SNAG YEN BAT PPG SAG WREN GAT KEG
KNOB NOUGMT ROT RAW OB O WROUGHT NOT GNAW
FOAL ZOo GOAT TUNE VOLE SUE COAT DUNE
DIP DEED MIT MEET NIP NFED BIT BEET
PENCE THAN THEN CHAD PENCE DAN DEN SHAD

YTAW COP JAWS JOT SAW CHOP GAUZE GOT
POOL THOR NOON BOWL TOOL FORF MOON DOLE
WIELD MIT KEY DILL YIELD PIT TEA GILL
RAT NEST NAP RED GNAT REST NAP NED

[
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DIAGNOSTIC RHYME TEST

WORO LIS?

3+7

PAGi I PAGE I PAGE 3 PAGE 4

MOs TOOT PEST PAN Co0 COOT TEST PAN
OAUNT POND FAUL? JOCK TAUNT BOND VAULT CHOCK
SOOT BONE NEWS NOTE MOOT MOAN OutS DOTE
CHEAT VILL VEE TICK StEET BILL SEE THICK
BAB JEST SANK CARE JAB GUEST THANK CHAIR
POT FOUBMT ROD ONG TOT THOOGHT WAD BONG
ROAST POOP SHOW YOU SMHOT COOP so RUE
RILL REAP NIP NEATH NILL NEAP RIP WREATH
SAID VAST DENSE CALF 2IV PAST TENSE GAFF
DAW DOCK mosS mOM GNAW KNOCK 0oss BOsB
CHOOSE THOSE FO7 DOUGH SHOES DOZE POOH THOUiGH
KEEP THING IEE JILT CpFEP SYNC THEE GILT
DANK NET PAD PENT RANK MET THAD TENT
DOT TAUGHT HMP YAWL rOT CAUGHT FOP WALL
NoSe RUDE RODE NnoSE ROSE NiLE NOME ROOSE
OINT PEEN CwIN VEAL TINT DEAN GIN FEEL
DECK MAO MEND DAB NECK BSA BEND NAB
THONG Box CHA VON TONG VOK SoA RON

CHEW GO GOOSF SOLE COO JOE JUICE THOLE
WEED 0D0 TEAK FIN PEFO BID PFEK TMIN

SAG YEN CAT PEG SMAG WPEN BAT KEG
40 WROUGHT NOT GNAW KNOB NOUGHT ROT RAW
VOLF SUE COAT DOUNE FOAL ZOO GOAT TUNE

DIP NEED MIT BEET NIP DEEM SIT MEET
PENCE THAN THEN CHMA PENCE DAN DEN SHAD
4AW COO GAUIZF i? THAW CHOP JAWS GOT
POOL FORE NOON DOLE T OOL THOR MOON BOWL
WIELD FIT KEY GILL YIFLO HIT TEA DILL
RAT NEST NAP RED INAr REST RAP NED

tI
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OZAGNOSTIC RHYME TEST

WOMD LIST
SPSA

PAGE I PAGE F PAGE 3 PAGE 4

Sao COOT PEST PAN GOM TOOT TEST FAN
OAUNT PONO FAULT JOCK TAUNT BOND VAULT CHOCK
MOOT BONE NEWS NOTE MOOT MOAN DUe$ DOTE
SHEET BILL sEE TNIOK CHEAT VILL Vre TICK

CA4 JEST SANK CARE JAR GUEST THANK CHAIR

POT FOUGHT O00 nflfrN TOT THOUGHT WAD SONG
ROAST POOP SnOw Y111 GHOST coop so RUE

'ILL NEAP NIP WREATH NIlL REAP RIP NEATH

SAIt VAST DENSF CALF ZEO PAST TENSE GAFF
DAM OOCK mnSS M(M GNAW KNOCK Boss sOmS
SHOES DOIF POOH THOIGH CHnOSE THOSE P0O OCUGH
CHEEP THING THEE JILT KEFP SNG TEI GILT

DANK NET FAD PFNT tANK FI TwHAD TEN?

nOT TAUGHT HOP YAwL GOT CAUGHT FOP WALL

NMSE 140OF PnnE QOOSp ROSE R110E NODE NOOSE
TINT PeEN GIN VFAL %INT BFAN CHIN FEEL

DECK MAD MEHO DAB NIECK SAD EFND NAB

THDNG VIV CHAW ANN TONG Onx SHAM VON

CH[W GM GOOSF SPLF COO JOE JUICE THOLE
REED 81f PEEK TWIN WFFD nln TEAK FIN

SAG YEN GAT PfG SHAG WREN BAT KEG

ROo NMUGHT NOT RAW KNOB WROI:GHT ROT GNAW

VOLE SUE CnAT MINE FOAL Zln GOAT TUNE

NIP NFEn SIT RFET niP DEOf MIT MEET

FENCE DAN DEN SWAM PENCF THAN THEN CHAD

SAW COP GAUZE JMT THAW CHOP JAWS GOT

PnOL FORE NOON DOLF TOnL THOR MOON BOWL
YIFLI HIT TEA DILL wIFLD oIT KEY GILL
GNAT REST PAP NFD RAT NEST NAP REO
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DIAGNOSTIC RHYNE TEST

WORM LIST

PAGE I PAGE 2 PAGE 3 PAGE 4

SOS COOT PEST PAN f0a TOOT TEST PAN
TAUNT BOND VAULT CHOCK DAUNT POND PAULT JOCK
ROOT MOAN NEWS DOTE MOOT SomE oUEr NOTE I
CHEAT VILL VEE TICK SHEET BILL aEE THICK
GAS JEST SANK CARE JAN GUEST THANK CHAIT
TOT FOUGHT WAD 00NG PDT THOUGHT 00 too BON
GHOST COOP SO RUE AOAS? POOP SHOW YOU
WILL NEAP RIP WREATH PILL REAP NIP NEATH
ZED PAST TENSE GAFF SAID VAST DENSE CALF
rNAM KNOCK Ross BMBe MAW COCK MOSS mom
CHOOSE TH0SE Ff0( DOUGH SHOES DOZE POOH THOUGH
CHEEP THING THEE JILT KEEP SING ZEE GILT
RANK NET THAD PFNT DANK MET PAO TENT
DOT CAtjGHT HoP WALL GOT TAUGHT pOP YAWL
NOSE RUDE RODE NOOSE ROSE NIDE NODE ROOSE
TINT BEAN GIN FEEL MINT PEEN CHIN VEAL
DECK SAD MEND NAB NECK MAD SEND DAB
TONG VnX SHAW 80% THONG BOX rWAW VON

COO JOE JJICE TWOLE CHEW Gn GOOSE SOLE
REED 5IC PEEK TWIN WEED DID TEAK FIN
SWAG WREN SAY KEG SAG YEN GAT pEG
110O ROLUGwT NOT GNAW KNOB NOUGHT POT RAW
VOLf zOO COAT TLINF FnAL SUE GOAT DUNE A
NIP DfEE BIT ME T DIP NFED MIT BEET 2
PENCE THAN THFN CHAD PENCE DAN DEN SHAD
TNAw CHOP JAWS GMT SAW COP GAUZE JOT
POOL FORE NOON DOLE TOOL THOR MOON BOWL
wIELO HIT KEY OTILL YIELD FIT TEA GILL
GNAT WEST RAP RFD RAT PrET NAP NED
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OIAGNOSTIC NHYME TEST

wORD LIST

309A

PAGE i PAGE 2 PAGE 3 PACE 4d 7

BOB COOT PEST PAN GOp TOOT TEST FAN

TAUNT BONO VAULT CHOCK DAUNT POND FAULT JOCK

MOOT BONE DUES NOTE gOOT MOAN NEWS DOTE

SHEET VILL sEE TICK CHEAT BILL VEt THICK

GAS JEST SANK CARE JAR GUEST THANK CHAIR
POT FOUGHT ROD DONG TOT THOUGHT WAD BONI
GHOST POOp SO YOU BOAST COOP SHOW RUE

RILL REAP NIP NEATH NILL NEAP RIP WREATH

SAID VAST DENSE CALF ?ED PAST TENSE GAFF
GNAW KNOCK lOSS RaMs DAW DOCK mOss mOm

SHOES THOSE POOH DOUGM CHOOSE DOZE POD THOUGH

CHEEP THING THEE JILT KIEP SING MEE GILT
BANK MET THAD TENT nANK NET PAD PENT

GOT CAUGHT FOP WALL DOT TAUGHT HOP YAWL

NOSE RUDE RODE NOOSE POSE NUDE NODE RoOSE

DINT PEEN CHIN VEAL TINT BEAN GIN FEEL

NECK SAD BEND NA1 DECK MAD MEND DAB

THONG VOX CHAW SON TONG BOX SHAW VON

CHEW JOE GOOSE THOLE COO GO JUICE SOLE

WEED 9ID TEAK TWIN REEO 010 PEEK PIN

SAG WREN GAT KEG RWAG YEN BAT PEG

ROB WROUGHT NOT GNAW KNOB NOUGHT ROT RAW

FOAL ZOO GOAT T7INE VOLE SUE COAT DUNE

OIP NEED HIT BEET NIP DEED SIT MEET

PENCE THAN DEN CHAD PENCE DAN THEN SHAD

SAW CHOP GAUZE GOT THAW COP JAWS JOT

TOOL THOR MOON BOWL POOL PORE NOON DOLE
WIELD PIT KEY GILL VIELO MIT TEA DILL
GNAT NEST RAP RED RAT REST NAP NED
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DIAGNOSTIC RHYME TEST

woo LIST

PAGE I PAGE 2 PAGE 4

GOB TOO? TEpT FAN O CO? PEST PAN

TAUNT COND VAULT CHOCK nAUNT PONO FAULT JOCK
ROOT BONE NEWS NOTE MOOT MOAN oUES DOTE

CNEAT VILL VIE TICK SWEET SALL SEE TICK

JAO JEST THANK CAR? GAR GUERT SANK CNAIR

POT THOUGHT 0D BEING 'OT FOUGHT W AD DONG

SOAT POOP SHW YOU GHOST COOP 30 RUE

PILL NEAP NIP WREATH NILL L EAP PIP NEATH

?ED PAS TENSE GAFF SAID VAST DENSE CALF

GNAW DOCK BosS mn n&i KNOCK mOSs sONm

SHOES DOZE POOH THOUGH CHOOSE THOSE POo DOUGH

CHEEP SING THEE GILT KEEP THING TEE JIL
SANK NET THAD PENT DANK MET PAn TENT

R0T TAUGHT FOP YAWL aOT CAUGHT HOP WAL

NOSE NUDE ROME RMOSE POSTE NOE NOOEE

TINT PEEN GIN VEAL ODNT BEAN CHIN FEEL

NECK BAD BEND NAB TECK Mbo MEND DAB

THONG VOX CHAW BON TONG BOX SHAO VONLE

EoO Go JUICE SOLE CHW JOE GOOSE THOLE

WEED BID TEAK THIN *EED 010 PEEK FIN

SHA wqEN BAT KEG SAG YEN GAT PEG

FOB @ JOUGNT NOT RAW KNOB WROIJGHT ROT GNAW

VOLE ZOO COAT T)NE FOAL SUE GOAT DUNE

Fp DEED MIT MEET NIP NEEO SET BEET

PENCE DAN THEN SWAM FENCE THAN DEN CHAD

SAW CHOP GAuZE GOT THAW COP JAWS JOT

TOOL FORE MOON DOLF POOL FTHO NOON BOWL

YIELD HIT YEA DILL HIF0 FIT KEY GILL

GNAT Nest RAP RED PAT REST NAP NED
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DIAGNOSTIC RHYME TEST

WORO LIST
31 AA

PAGF i PAGE 0 PAGE I PAGE A

$OR TOOT PEST FAN GOB COOT TEST PAN
DAUNT POND FAULT JOCK TAUNT BOND VAULT CHOCKMOOT MOAN DUES DOTE BOOT BONE NEWS NOTE
CHEAT SILL VEE THICK SHEET VILL BEE TICK
JAB GUEST THANK CHAIR fAB JEST SANK CARE
POT THOLJGHT ROD SONG TOT POUnHT WAD DONS
SOAOT COOP SHOW Rile SHOST POOP SO YOU
NILL NEAP RIP WREATH RILL REAP NIP NEATH
TED FAST TENSE GAFF SAID VAST DENSE CALF
DAW KNOCK MOsS BomR GNAW COCK BOss mOm
CHOOSE THOSE POn ODUH SHOES OOZE POON THOUGH
KEEP THING ZEE JILT tHEEP SING THEE GILT
BANK MET THA0 rENT DANK NET PAD PENT
GOT CAUGHT pOP WALL MOT TAUGHT HOP YAWL
ROSE RUDE NODE NMOSE NOSE NUDE RODE ROOSE
DINT PEEN CHIN VEAL TINT BEAN GIN FEEL
NECK MAO SEND DAB DECK BAD MEND NAB
THONG BOX CHAW VON. TONG VDX SHAN SON
CHEW JOE GOOSE THOLE CoO GO JUICE DOLE
WEED BID TEAK THIN REED DID PEEK FIN
SAG YEN GAT PEG SHAG WRIEN BAT KEG
ROB NOUGHT NOT RAW KNOB WROUGHT ROT GNAW
FOAL ZOO GOAT TUNE VOLE SuE COAT DUNE
NIP DEED BIT HFET DIP NEED MIT BRET
PENCE THAN DEN CNAD PENCE DAN THEN SHAD
THAW CHOP JAWS GOT SAW COP GAUZE JOT
POOL THOR NOON BOWL TOL PORE MOON DOLE
YIELD FIT TEA GILL WIELD HIT KEY DILLRAT NEST NAP RED GNAT RES? RAP NED
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DZAGPOSTIC RHYME TEST

WORD LIST
31dS

PAGE PAGE I PAgE 3 PAGE 4

ROB COOT PEST PAN GOP TOO? TEST PAN
DAUNT BOND FAULT CHOCK TAUNT PONO VAULT JOCK
MOOT BONE DUES NOTE FOOT MOAN NEWS DOTE
CHEAT BILL VEE THICK SHEET VILL SEE TICK
JAB JEST THANK CARE GAN GUEST SANK CHAIR
TOT THOUGHT HAD RONA POT FOUGHT ROD DONG
BOAST POOP SHOW YOU GHOST COOP so RUE
QILL REAP NIP NEATH NILL NEAP RIP WREATH
let FAST TENSE GAFF SAID VAST DENSE CALF
GNAi DOCK BOSS MOM t)AW KNOCK MOSS sOmB
CHOOSE THOSE Pon DOUGH SHOES DOZE POOH THOUGH
KEEP TwING ZEE JILT CHEEP SING THEE GIL?
MASK MET FAD TENT RANK NET THAD PENT
107 CAUGGMT HOP WALL GOT TAUGHT POP YAWL
NOSE NUDE RODE RMOSE ROSE RUDE NODE NOOSE
DINT PEEN CHIN VEAL TINT SEAN GIN FEEL
OECK BAD MEND NAB NECK MAD BEND DAB
THONG VOX CHAW BSN TONG BOX SHAW VON
C4w OE GOOSE TMOLE ton GO JUICE SOLE
REED BID PEEK TWIN WEED 010 TEAK FIN
SHAG YEN BAT PEG SAG WREN CAT KEG
KNOB WROUGHT ROT GNAW ROB NOUGHT NOT RAW
VOLE SUE CMAT DIUN! FOAL ZOo GOAT TUNE
DIP NEED MIT BEET NIP DEEO BIT MEET
PENCE THAN THEN CHA D FENCE DAN DEN SHAD
THAW COP JAW' JOT SAW CHOP GAUZE GOT
TOOL THOR MOON BOWL POOL FMRE NOON DOLE
WIELD HIT KEY DILL YIELO FIT TEA GILL
RAT REST NAP NED GNAT NEST RAP RED

9



DIAGNOSTIC RHYME TEST

WORD LIST

PAGE t PAGE 2 PAGE 3 PAGE A

SOS COOT PEST PAN CON TOOT TEST PAN
DAUNT BOND PAULT CHOCK TAUNT POND VAULT JOCK

SOOT MOAN NEWS O0T17 MOOT BONE DUES NOTE

CHEAT BILL VEE THICK SHEET VILL SEE TICK

SAO JES? SANK CARE JAB GUEST THANK CHAIR

TOT THOUGHT WAD SONG POT POUGHT R0D DONS
BOAST COOP $NOW RUE AHOST POOP so YOU

PILL NEAP NIP WREATH WILL REAP RIP NEATH

SAID FAST DENSE GAPP 7ED VAST TENSE CALF
GNAW DOCK B0oa mOm DAN KNOCK MOSS SONN
SHOES THOSE POCH DOUGH CHOOSE OOZE POO THOUGH
CHEEP THING THEE JILT KEEP SING ZEE GILT
1ANK PET PAD TFNT RANK NET TAD PENT
GOT CAUGHT FO- WALL DOT TAUGHT HOP YAWL

NOSE NUDE rY ROOSE ROSE RUDE NODE NOOSE
TINT BEAN GIN PEEL DINT PEEN CHIN VEAL
DECK MAD MEND DAR NECK BAD SEND NAS

TMONG VOX CHAW SON TONG SOa SHAW VON
CHEW JOE GOOSE THOLE COO Go JUICE SOLE

REED BID PEEK TwIN WEED DID TEAK FIN
SNAG YEN BAT PEG SAG WREN GAT KEG

ROB WROUGHT NOT GNAW KNOB NOUGHT ROT RAW

VOLE ZOO COAT TUNE FOAL SUE COAT DUNE
NIP NEED SIT BEET nIP DEED MIT MEET
PENCE DAN THEN SHAD FENCE THAN DEN CHAD
THAW COP JAWS JOT SAW CHOP GAUZE GOT
TOOL THOR MOON BOWL POOL PORE NOON DOLE

WIELD HIT KEY DILL YIELD PIT TEA GILL
PAT NEST NAP RED GNAT REST RAP NED
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DIAGNOSTIC RHYME TEST

WORD LIST

PAGE I PAGE 9 PAGE 3 PAGE A

Go$ COOT TEST PAN FOR TOOT PEST FAN
TAUNT BOND VAULT CHOCK DAUNT PONO PAULT JOCK

BOOT DONE NEWS NfiTE MOOT MOAN oUES DOTE

CHEAT BILL vEE THICK SHEET VILL SEE TICK
JAB GUEST THANK CHAIR GAS JEST SANK CARE
TOT FOUGHT WAD DONG POT THOUGHT ROD SONG

BOAST POOP SHOW YOU GHOST COOP SO RUE

NILL REAP RIP NFATH RILL NEAP NIP WREATH

SAID FAST DENSE GAFF ?EM VAST TENSE CALF
ONAW KNOCK Soss bOHR DAN DOCK MOSS MOM

SHOES THOSE POOH DOUGH CHOOSE OOlE POO THOUJOH
KEEP SING ZEE GILT CHEEP THING THEE JILT

DANK NET FAD PENT SANK MET THAD TENT
GOT TAUGHT FOP YAWL DoT CAUGHT HOP WALL

ROSE NUDE NODE ROOSE NOSE RUDE Rpoo NOOSE
OINT PEEN CHYN VEAL TINT BEAN GIN FEEL

DECK SAD MEND NAB NECK MAD SEND OAB
?HONG Vol CHAW SON TONG sox SNAW VON
CHEW JOE GOOSE THOLE COn GO JUICE SOLE

NFID 01) TEAK FIN REED BID PEEK THIN

SNAG PREN BAT KEG MAG YEN OAT PEG

KNOB NOUGHT ROT RAW POB WROUGHT NOT GNAW
FOAL SUE GOAT ODNE VOLE ZOO COAT TUNE

DIP NEED MIT BEET NIP OEED BIT MEET

PENCE DAN THEN SHAD FENCE THAN DEN CHAD

THAW CHOP JAWS GOT SAW COP GAUZE JOT

POOL FORE NOON DOLE TOOL THOR NOON BOWL

YIELD FIT TEA GILL WIELD HIT KEY DILL

RAT REST NAP NED GNAT NEST RAP RED
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DIAGNOSTIC RHYME TEST

WORD LIST
312A

PAGE t PAGE 2 PAGE 3 PAGE 4

Roe TOOT PEST FAN GrD COOT TEST PAN

TAUNT POND VAULT JMCK DAUNT BONO FAULT CHOCK

ROOT BONE NEWS NOTE MOOT MOAN DUES DOTE

SHEET VI1L BEE TICK CHEAT BILL VEE THICK

JAB JEST THANK CARE GAM GUEST SANK CHAIR

POT FOUGHT ROD DONG TOT THOUGHT WAD BONG

GHOST POOP SD YMU POAST COOP SHOW RUE

NILL REAP RIP NEATH PILL NEAP NIP WREATH

SAID VAST DENSE CALF 7ED FAST TENSE GAFF

DAW DOCK MOSS MOM GNAW KNOCK ROSS BOMB

CHOOSE THOSE FAD DOfUG SHOES DOZE POOH THOUGH

CHEEP SING THEE GILT KEEP THING ZEE JILT

MANK NET THAD PfNT tA$'K MET FAD TENT

GOT CAUGHT FOP WALL rT TAUGHT MOP YAWL

ROSE NUDE NOnE ROCSE NOSE RuOE RODE NOOSE

tINT BEAN CHIN FEEL TINT PFEN GIN VEAL

NECK BAD BEND NAR DECK MAD MEND DAB

TqNkG VoX CHAW SON TONG ROW SHAW VON

coo JOE JUICF THOLE rHEW GO GOOSE SOLF

PF90 01D PEEK FIN WEED 9I0 TEAK TWIN

SWAS wRN P AT KFG SAG YEN rAT PEG

ROB NMUG T NT RAW VNOP WPOlJGWT ROT GNAW

FOAL SuE GOAT DLINF VOLE TOO COAT TUNE

DIP DEED MIT MEET t1IP NFEE RIT BEET

FENCE DAN DEN SHAP PENCE TWAN THEN CHAD

SAW CWOP GAUZE GMT THAW COP JAWS JOT

POOL FORE NnON OMLF TOOL THOR MOON BOWL

WIELD FIT KEY GILL YIFLD HIT TEA DILL

RAT NEST NAP RED t',NAT REST RAP NED
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DIAGnSTYC RHWYME TEST

WORM LIST
3t2•

PAGE I PAGE P PAGE 4

GOR COOT TEST PAN AMt TOOT PEST FAN
TAUNT BOND VAULT CHOCK nA|INT PMNn FAULT JOCK

ROOT MOAN NEWS nOTF mOnT RMNE DUES NOTEAHEET VILL BEE TCV CHEAT BLL VEE THICK
JAB G IEAT THANK CWAIP MAP JEST SANK CARE
POT THOLIGHT ROO BONG TOT FOUGHT WAD OONG
ROAST COOP %HOW RiiE GHOST POOP Sn YOU
PILL REAP NIP NEATH NILL NEAP RIP WREATHSAID FAST MENSF GAFF 7TE VAST TENSE CALF
GNAW KNOCK ROSS BOMp (Ia DOCK MOSS Mom
SHOES DOZE P0H THOUGH rmnoSE THOCE FrO OOUGM
CHEEP SING THEE GILT KEFP THING ZEE JILT
RANK MFT TWAD TFhkT nAWK NET FAD PENT
IIT CAUGHT FOP -ALI P1T TAUGHT MOP YA6L
NOSE QJoE r)PE %nnAE n sE NUOF NOME FnOSE
MINT PEEN OHIN VFAI TINT 6FAN GIN FEELNF s MAn REN1 FAk iEnIK AAP MEND NAB
THONG Rk C HAw VrN TONG VO SHAW SONC.n GO JuITCF SOLE rHFw JnF GOOSE TWOLE
wF 11r) TEAK FIN PEFD RID PEEK THIN
SAG YFN GAT PFG AWAG wEN RAT KEG
KNOR NOUGHT POT RAW Pn WROIJUGWT NOT GNAW
FOAL ZOO GOAT TI'NF VOL F S'F COAT DUNE
NIP NEEn sIT mFET ,IP DEEn MIT MFET
PENCE THAN T4l N CHAD FFNCF DAN DEN SHAD
SAW Cmp GAIuZE JMT THAW CHOP JAWS GOT
POOL FMQ F NOON OMLF TOOL THOR MOON BOWL
WIELD FIT KEY GILI VIFLM MHT TE& OILL
GNAT NEST PAP RFO PAT RFST NAP NED
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DIAGNOSTIC RHYME TEST

wORD LIST

PAGE I PAGE P PAGE s PAGE A

GOB COOT TEST PAN SOR TOOT PEST FAN

DAUNT POND FAULT JOCK TAUNT BSND VAULT CmOCx

M00T BONE DUEJS NOTf p"T P OAN NEWS DOTE

CHEAT BILL VEE THICK EMFET VILL BEE TICK

JAB JEST THANK CARE rA GUEST SANK CHAIR

TOT TNOUGMT WAD RONG POT fnUfT ROD DON$

GHOST COOP so RUE BOAST POOP SHOW YOU

MILL REAP RIP NEATH OIL. NEAP NIP WREATH

7ED VAST TENSE CALF SAID FAST 61NSE GAFF

GN A KNOCK BOSS BOMB DAW DOCK MOSS MOM

CMOOSE DOZE FOC THOLIGH .HOES THOSE POOH DOUGM

KEEP SING UEr GILT CHEEP TWINS THE[ JILT

DANK MET FAD TENT PANK NET TAD PENT

GOT CAUGHT HOP WALL SOT TAUGMT POP YAWL

NOSE NUDE RnDE ROOWt ROSE RUDE NOCE NOOSE
TINT BEFAN GIk, FEEL. f INT PFEN CHIN VEAL

NECK BAD BEND NAB MECK MA'j MEND DAB

TONG VOX SHA w BN THONG sex CHA W VON

CHEW GP GOnSE SOLE coo JOE JUICE THOLE

REED 010 PEFw FIN WEED BI0 TEAK THIN

SHAG wREN BAT KEG SAG YEN GAT PEG

ROm :4OUGmT NnT RAW KNOB WROUGHT ROT GNAW

VOLE ZOO COAT TIjNF FOAL SUE GOAT DUN[

DIP NEED MIT BEE? NIP DEED BIT MEET

PENCE THAN DEN CWAD PENCE DAN TWMN SHAD

SAW cOp GAUZE JOT THAW CHOP JAWS GOT

POML THOR NOON BOWL TOOL FORE MOON DOLE

WIELD FIT KEY GILL YIELD MIT TEA DILL

RAT NEST NAP RFD ANAT REST RAP NED
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DIAGNOSTIC RHYME TST

WORD LIST
3138

PAGE 1 PAGE 2 PAGE 3 PAGE 4

SOS TOOT pEST PAN GOB COOT TEST PAN
DAUNT BOND FAULT CHOCK TAUNT POND VAULT JOCK
MOOT ROAN DUES DOTE SOOT BONE NEWS NOTECHEAT VILL VEE TICK SHEET BILL SEE THICKJAB JEST THANK CARE GAB OUES1 SANK CHAIR
PDT THOUGHT pOu SONG TOT POUGH? WAD DONG
GHOST COOP 30 RUE BOAST POOP $HOW YOU
NILL NEAP RIP WREATH PILL REAP NIP NEATH
SAID VAST OENSE CALF ZED PAST TENSE GAFP
GNAW KNOCK BOSS BOem nAW DOCK mOSs mOm
CHOOSE DOZE FOr THOUGH qMOE3 THOSE POOH DOUGH
CHEEP SING THEE GILT KEEP THING lEE JILT
SANK MET THAD TENT DANK NET PAO PENT
GOT CAUGHT FOP WALL nOT TAUGHT mOP YAWL
ROSE RUDE NODE NOOSE NOS[ NI1DE RODE ROOSE
DINT PFEN CHIN VEAL TINT BEAN GIN PEEL

OECN MAO MEND DAB NECK BAD SEND NAB
THONG VOl CHAW SON TONG BOX $MWA VON
CHEW JOE GOOSE THOLE COn GO JUICE SOLE
WEED DID TEAK FYN REED BID FEEK THIN
SAG YEN GAT PEG SHAG WREN SAT KEG
KNOB WROUGHT ROT GNAW ROB NOUGHT NOT RAW
FOAL Zoo GOAT TUNE VOLE SUE COAT DUNE
DIP DEED MIT MEET NIP NEED BIT BEET
FENCE DAN DEN SHAD PENCE THAN THEN CHAD
SAW COP GAUZE JOT THAW CHOP JAWS GOTTOOL THOR MOON BOWL POOL pooE NOON DOLE
YIELD FIT TEA GILL WIELD MIT KEY DILL
GNAT NEST RAP RED RAT REST NAP NED
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OIAGNOSTIC RHYME TEST

WnRO LIST
3 14 A

PAGE I PAGE 2 PAGE 3 PAGE 4

GOo TOOT TEST FAN ROB COOT PEST PAN

OAUNT POND FAULT JOCK TAUNT BONO VAULT CHOCK
MOOT MOAN ofiES DOTV ROOT BONE NEWS NOTE

SHEET VILL AEE TICK CHEAT BILL VEE TMICK

GAs JEST SANK CARE JAR GUEST ?WANK CHAIR

TOT THOUGHT WAO BONG POT FMUGHT ROo DONS

BOAST POOP SHOW VYj GHOST CCOP SO RUE

MILL NEAP NIP WREATH NILL REAP RIP NEATH

ZED VAST TENSE CALF SAID FAST DENSE GAFF

oAW DOCK MOSS MnM GNAW KNOCK BOSS BOMS

SHOES DOZE POOH TWM1IGH r PHOOSE THNOSE POD DOUGH

CHEEP THING TMtE JILT KEEP SING ZEE GILT

DANK MET FAD TENT RANK NET THAD PENT

GOT CAUG4T FOP WALL DOT TAUGHT MOP YAWL

NOSE Riot RODE NMOSE ROSE NUiDE 4ODE ROOSE

DINT BEAN CHIN FEEL TINT PEEN GIN VEAL
NECK MAO BEND MAB OErK SAD MENO NAB

THONG VnX CHAW HMN TONG RnO $NAN VON

CHEW JOE GOnSF IHNLL rOO Go JUICE SOLE

REED 010 PEEK FIN wEED BIO TEAK THIN

NAG YEN GAT PEG SHAG WREN BAT KEG

KNOS NOUGHT ROT RAw ROB WROUGHT NOT GNAw
FOAL ZOO GOAT TUNF VOLE SUE COAT DUNr

NIP DEED SIT MEET niP NEED MIT BEET

SENcE TOAN DEN CHAD PENCF DAN THEN SHAD
SAW CMUP GAUZE GMT THAN COP JAWS JOT

TOOL FORE MON DOfLE POOL TwOR NUO: 9OWL

YIELD MIT TEA OILL WIFLM FIT KEY GILL

RAT REST NAP NED GNAT NEST PAP RED
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oIAGNOSTIC RYNE TFST

4 3~
IWORD LISTA

PAGE 1 PAGE 9 PAGE 3 PAGE 4

Soo COOT PEST PAN ClOM TOOT TEST FAN
DAUNT POND FAULT JOCK TAUNT BOND VAULT CHOCK
MOOT BONE DUts NOTF MOOT 4OAN N9 OOTEI'
SHEET BILL elf THICK CHEAT VILL VEE TICK

CAB JEST SANK CARE J AM GUEST THANK CHAIR

POT FOUGHT ROD ODN• TOT THOUG•T MAD SONG
GHOST POOP s0 YOU MOAST COop SHOW RUE
RILL iEAP NIP NEATH NILL NEAP RIP WiRAT.
SAID FAST OENSE GAFF TED VAST TENSE CALF
DAW DOCK MOSS NON GNAW KNOCK Boes sOmS
emDOSE THOSE FO0 DOUft. SHOES DOZE p00m THOUGH
CHEEP THING THEE JILT KEEP SINO 2EE OIL?
FANK MET THAD TENT DANK NET FAO PENT
OOT TAUGHT NOP YAWL GOT CAUGHT Pop WALL
NOSE RUDE RODE NOOSE ROSE NUDE NODE ROOsE
D5NT PEEN CHIN VFAL TINT BEAN GIN FEEL
NECK MA0 SEND fAB PECK BAD MFND NAB

THONG BSX CHAN VON TONG vOx SwAW SON

coo GO JUICE SOLE CIFW JOE GOOSE THOLE
WEED 0D0 TEAK rIN REPO BID PEEK THIN
SHAG WREN BAT KEG SAG YEN GA? PEG
ROB WROUGHT NOT GNAW KNOB NnUGHT ROT RAN

VOLE StE COAT DUNE FOAL ZOO GOAT TUNE
NIP DEEý BIT MEET nIp NEED MIT BEET
PENCE THAN THEN CNAD PENCE DAN DEN SHAD
TWAN CHOP JAWS fnOT SAW COP GAUZE JOT

TOOL FORE OON DOLE POOL THOR NOON &OWL

WIELD MIT KEY DILL YIELD FIT TEA GILL

RAT REST NAP NED GNAT NEST RAP RED

10



OIAGNOSTTC RHYME TEST

WORD LIST

PAGE I PACE I PAGE 3 PAGE 4

boB TOOT PEB? PAN nOB COOT TEST PAN
DAUNT BOND FAULT CHOCK TAUNT POND VAULT JOCK
MOOT MOAN DUES DOTE BODT BONE NEWS NOTE
CHEAT BILL VEP THICK SWEET VILL OEP TICK
JAB GUEST TWANK CHAT* GAB JEST SANK CARE
TOT FOUGHT WAD OnNG POT THOUGHT R00 BONG
BOAWT POOP SNOW YOU GwOIT COOP so RUE
RILL NEAR NIP WREATH NILL REAP RIP NEATH
?to VAST TENSE CALF SAID PAST DENSE GAFF
DAN DOCK MOSS MOW GNAW KNOCK BOsS SOMS
&NOES DOE POOMH THOUGH CHOOSE THOSE Pon ODUOH
KEEP TWING ZEE JILT CMEEP SING TWFE GILT
DANK NET PAD PENT RANK MET THAD TENT
GOT TAUGHT POP YAWL DOT CAUGHT NOR WALL
NOSE RUDE RODE NOOSE ROSE NUDE NOME ROOSE
TINT PEEN GIN VEAL DINT NEAN CMYN FEEL
NECK SAO BEND NAB DECK WAD MEND DAB
THONG VOl CWAW SON TONG BOX $MAW VON
COO JOE JUICE THOLE CHEw GO GOOsE SOLE
REED 010 PEEK FIN wEFD BID TEAK TWIN
SAG YEN GAT PEG SWAG WREN BAT KEG
KNOB WROUGHT ROT GNAW POP NOUGHT NOT RAW
FOAL SUE GOAT DUNE VOLE zOO COAT TUNE
DIP NEED 14T BEET NIP DEED SiT MEET
PENCE DAN DEN SWAD PENCE THAN THEN CWAD
SAW COP GAUZE JnT THAW CHOP JAWS GMT
TOOL rORE MON OOLE POOL THOR NOON BOWL
YIELD MIT TEA DILL WIELD FIT KEY GILL
RAT NEST NAP RED GNAT REST RAP NED
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DIAGNOSTIC RHYME TEST

WORD LIST315B •

PAGE t PAGE 2 PAGE 3 PAGE d

fOB COOT PEST PAN GOa TOOT TEST PAN
TAUNT PONO VAULT JOCK MAUNT BOND FAULT CHOCK
BOOT BONE NEWS NOTF MOOT MOAN DUES DOTE
SHEET BILL SEE THICK CoEAT VILL VEE TICK
JAB GUEST THANK CHAiR GAR JEST SANK CARE
POT FOUGHT ROt nONG TOT THOUGHT WAo IONG
BOAST COOP SNOW R1F GHOST POOP So YOu
WILL REAP RIP NEAT04 PILL NEAP NIP WREATH
SAID PAST DENSE GAFF ZED VAST TENSE CALF
DAM KNOCK MOSS pi mB pNAW OnCK aOSS mom
SHOES THOSE PnOO DOUGH CWOOSE OOZE DOD THOUGH
CHEEP SING TMEE GI?,.' KEEP THING ZEE JILT
BANK MET THAD TEN' nANK NET FAO PENT
DOT TAUGHT MOP YA1L O0T CAUGHT pop WALL
ROSE NUDE NODE P0 0E NOSE PorE RODE NnOSE
DINT DEAN CHIN FFEL TINT PEEN GIN VEA.
NEC BAD BEND NAB O CK MAO MEND DAB
TONG Vol SHAW BON THONG aMK CHAW VON
COO JOE JUICE TOLE rMEW GO GOOSE SMLE
WEED BI0 TEAK THIN REF0 010 PEEK FIN
S0AG WREN BAT KEG SAG YEN GAT PEG
OB 5 wROUGHT NOT GNAW KNOB NOUGHT ROT RAN

VOLE SUE COAT DtINF FOAL ZOO GOAT TUNE
DIP DEED PIT MEET NIP NEEO BIT BEET
PENCE THAN THEN CWAO FENCE DAN DEN SHAD
THAW CHOP JAWS GMT SAW COP GAullE JOT

TOOL FORE MOON DOLE POOL T4OR NOON BOWL
WIELD NIT KEY MILL VIELn FIT TEA GILL
RAT REST NAP NFD GNAT NEST RAP RED
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DIAGNOSTIC RHYME TEST

WnRD LIST
318A

PAGE I PAGE 2 PAGE 3 PAGE d

a ON COOT PEST PAN GOP TOOT TEST FAN
TAUNT POND VAULT JOCK DAUNT BOND PAULT CHOCK
FOOT BONE NEWS NOTE HO0T MOAN OUES DOTE
SHEET BILL BEE THICK CHEAT VILL VEE TICK
JAR JEST THANK CARE GAS GUEST SANK CHAIR
TOT THOUGHT WAD SONG POT FOUGHT nOD DONG
BOAST COOP SHOW RUE GHOST POOP SO YOU
NILL REAP RIP NEATH RILL NEAP NIP WREATH I
ZED VAST TENSE CALF SAID PAST DENSE GAFF
GNAW KNOCK BOsS BOMB eAw DOCK MOSS MOm
SHOES DOZE POnNH THOUGH CHOOSE THOSE POD DOUGHKEEP TwING lEE JILT CHEEP SING THEE GILT
OANK MET FAD TENT RANK NET THAD PENT
DOT CAUGHT MOP WALL ROT TAUGHT POP YAWL
ROSE RUDE NOD! NOOSE NOSE NUDE RODE ROOSE
TINY BEAN GIN FEEL fINT PEEN CHIN VEAL

DECK SAD MEND NAB NECK MAD SEND CAB
THONG BSo CHAW V(N TONG VOX $MAW SON
CHEW GO GOOSE SOLE COo JOE JUICE THOLE
REED BI0 PEEK THIN NEED DID TEAK FIN
RAG Y!N GAT PEG SMAG WREN BAT KEG
KNOB WROUGHT ROT GNAW ROP NOU6MT NOT RAW
FOAL SuE GOAT DuN! VOLE ZMO COAT TUNE
DIP DEED MIT MEET NIP NEED BIT BEET
FENCE DAN O1N SMAD PENCE TWAN THEN CHAD
SAW CHOP GAUZE GOT THAW COP JAWS JOT
POOL FORe NOON OILF POOL THOR MOON BOWL
YIELD PIT TEA GTLL WIELD HIT KEY DILL
RAT NEST NAP RED GNAT REST RAP NED
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DIAGNOSTIC RHYME TEST Ii

WORD LIST
3168 1

PAGE I PAGE I PAGE 3 PAGE A V

Go$ COOT TEST PAN FOR TOOT PEST PAN
TAUNT BOND VAULT CHOCK OAUNT POND FAULT JOCK 1-
MOOT SONE nUES NOTE FOOT MOAN NEWS DOTE
CHEAT VILL VEP TICK SHEET BILL SEE THICK
GAS JEST SAKK CARF JAN GijEfT THANK CHAIR
TOT THOUGHT WMA FONG POT FOUGHT RO0 OONO
FOAST POOP SNHW vY) GHOST COOP So RuE
NHLL NEAP RIP WIEATN PILL REAP NIP NEATH
ZE5 FAST TENSE GAFF SAID VAST DENSE CALF
n N A KNOCK BaS 0 8 ARM C K M133SS mOm
SHOES DOZE POOf THOuIGH CH0O3E THOSE POO DOUGH
KEEP SING TEE GILT CHEEP THING THEE JILT
8ANK 4ET THAD PFNT PANK MET PAD TENT
GOT TAUGHT FOP YAWL oCT CAUGHT HOP WALL
ROSE RUDE NODE NOOSE NOSE N(IDE *ODE lOOSE
DINT PEEN CHIN VEAL TINT BEAN GIN PEEL
NECK BAD RENO NAB PECK MAO MEND DAB
TONG BOx 5HAW VON THONG VOl CHAM DON
CHEW go GOOnSE SOLE rDo JOE JUICE THOLE
REED DID PEEK PIN WEED BO TEAK THIN
SAO YEN GAT PEG SNAG WREN BAT KEG
KNOB WROUGHT ROT GNAW pOl NOUGHT NOT RAW
VOLE ZOO COAT TONE FOAL SuE GOAT DUNE
DIP NEED MIT BEET NIP DEEo BIT MEET
PEN(. TVAN THEN CHAO PENCE DAN DEN &MAD
TNAw COP JAWS JnT SAW CHOp GAUZE GOT
POOL THOR NOON BOWL TOOL FORE MOON DOLE
YIELD 41T TEA DILL WIELD PIT KEy GILL
*AT REST NAP NED GNAT NEST RAP RED
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DIAGNOSTIC RNYME TEST

WORD L11T
31 ?A_

PAGE i PAGE f PAGF 3 PAGE d

GOs TOOT TEST PAN ROB COOT PEST PAN
DAUNT POND FAULT JOCK TAUNT BONN VAULT CHOCK
MOOT MOAN nUEs DOTE MOOT BONE NEWS NOTE
CHEAT BILL VEE THICK SHEET VILL SEE TICK
GAN JEST SANK CARE JAB GUEST THANK CHAIR
TOT FOUGHT WAD DONG POT THOUIGWT ROD SONG
BOAST POOP SNOW YOU rHOST COOP sO RUE
RILL NEAP NIP WREATO NILL REAP PIP NEATH
ZE13 PAST TENSF GAFF SAID VAST DENSE CALF
GNAw KNOCK 8083 BOMB OAW DOCK MOSS mOm
SHOES DOZE POCH THOUGH CWOOSf THOSE fOr DOUGH
KEEP THING ZEE JILT rMHEFp SING THEE GILT
OANK NET FAn PENT RANK MET THAD TENT
GOT TAUGHT FOP YAWL nOT CAUGHT HOP WALL
NOSE RUDE POVE NOOSE ROSE NUDE NOCE RNOSE
DINT SEAN CHIN PEEL TINT PEEN GIN VEAL
nECK BAD MEND NAB NECK MAD BEND DAB
THONG vOw CHAW RON TONG B0x SHAW VOw
COO JOE JuICEf THOLE CHEW GD GOOSE SOLE
AFED DID PEEK FIN WEED BID TEAK THIN

SHAG WREN SAT KEG SAG YEN OAT PEG
KNOB NOUGHT POT RAW ROM WROIIGHT NOT GNAW
VOLE SUE COAT DIuNE FOAL 700 GOAT TUNE
MIP DEED MIT MEET NIP NEED BIT MEET

PENCE THAN THFN CHAO FENCE DAN DEN SHAD
SAW CHOP GALiZE GOT THAW COP JAWS JOT
TOOL THOR NOON BOWL POOL FORE NOON DOLE
WIELD HIT KEY DILL YIFLD FIT TEA GILL
IAT NEST NAP RFD GNAT REST RAP NED
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DIAGNOSTC RHYME TROT

WORD LIST

PAGE t PAGF 2 PAGE . PAGE 4

atB COOT TEST PAN 901 TOOT PEIT PAN
TAUNT BOND VAULT CHOCK DAUNT POND PAUL? JOCKMOOT MOAN DUES DOTE P0OT DOiNE NEWS NOTE :
CHEAT VILL VIE TICK SHEET SILL BEE THICKJAB iM| THANK CARE GAS GUEST SANK CHAIN
TOY THOUGHT WAD SONG POT FOUGHT ROD OONG F
BOAST POOP SHOW You GHOST COOP so out
RILL NEAP NIP WREATH NILL REAP NIP NEATH
SAID VAST DENSE CALF lED PAST TENSE GAFP
MAW KNOCK mOSS eBm5 GNAW DOCK Bmss mOm
SHOES THOSE POOH DOUGH CHOOSE DOil Poo THOUGH
CHEEP TWING THEE JILT KEEP SING ZEE SILT
DAf:' MET PAD TENT BANK NET THAD PENT
GOT CAUGHT POP WALL DOT TAUGHT MOP YAWL
ROSE RUDE NODE NOOSE NOSE NUDE RODE ROOsE
TINT PEEN GIN VEAL DINT BEAN CHIN PEELNECK BAD REND NAB DECK HAO MEND DAS
TONG VOX SHAW SON THONG BOX CMAW VON
CHEW JOE GOOSE THOLE COD GO JUICE SOLEREED BID PEEN TWIN WEED DID TEAK FIN
SAG WREN OAT KEr SHAG YEN SAT PEG
POo NOUGHT NOT RAW KNOB WROUGHT ROT GNAW
FOAL SUE GOAT OUNE VOLE ZOO COAT TUNE
NIP NEED BIT BEET DIP DEED HIT MEET
PfNCF DAN THEN SHAD PENCE TWAN DEN CHAD
THAW CHOP JAWS GMT SAW rOP GAUZE JOYTOOL FORE MOON DOLE POOL THOR NOON BOWL
WIELD FIT KEY GILL YIELD HIT TEA DILL
GNAT REST RaP NED RAT NEST NAP REO
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OIAGNOSTIC RHYME TEST

WORO LIST
316A

PAGE I PAGE f PAGE 3 PAGE -

Gas COOT TEST PAN ROB TAOT PEST FANTAUNT POND VAULT JOCK DAUNT BOND PAULT CHOCK
SOOT DONE NEWS NOTE MOOT MOAN DUES OOTE
CHEAT SILL vEr THICK SHEET VILL BEE TICK
GAS JEST SANK CARE JAS GUEST THANK CHAIRTOT FOUGHT WAD DONG POT THOUGHT ROD SONG
GHOST COOP so Rur ROAST POOP SHOW YOUNILL NEAP RIP WREATH RILL REAP NIP NEATH
SAID VAST DENSE CALF 2ED FAST TENSE GAFF
DAW DOCK MOSS mOm GNAW KNOCK BosS sONS
SHOES THOSE POOH DOUGH CHOOSE nOZE POO THOUGH
CHEEP SING THEE GILT KEEP THING TEE JILT
DANK NET FAD PpNT BANK MET THAD TENT
DOT CAUGHT HOP WALL GOT TAUGHT POP YAWL
ROSE NUDE NODE 0SE NOSE RODE RODE NOOSEDINT SEAN CHIN FEEL TINT PEEN GIN VEAL
bEcK MAO MEND DAB NECK SAD SEND NAB
TONG lOw SHAW VON THONG VOx CHAW SON
coo GO JUICE SOLE CHEW JOE GOOSE THOLE
REED 0ID PEEK FIN WEED BID TEAK THINSAG YEN GAT PEG SHAG WREN @AT KEGKNOS NOUGHT ROT RAW ROO WROUGHT NOT GNAW
FOAL SUE GOAT DUNE VOLE ZOO COAT TUNE
NIP DEED SaT MEET DIP NEED MIT BEET
PENCE DAN DEN SHAD PENCE THAN THEN CHADSAW COP GAUZE JOT THAW CHOP JAWS GOT
TOOL THOR MOON BOWL POOL PORE NOON DOLEL
YIELD HIT TEA DILL WIELD PIT KEY GILL
RAT REST NAP NED GNAT NEST RAP RED

1
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"DIAGýIOSTIC RHYME TEST

woRD LIST

PAGE I PAGE 2 PAGE 3 PAGE 4

BOB TOOT PEST PAN GOR COO? TEST PAN
DAUNT POND FAULT JOCK TAUNT BOND VAULT CHOCK
BOOT SONE NEWS NOTF MODT MOAN DUES DOTE
SHEIT VILL SEE TICK CHEAT BILL VEE THICK

GAS JEST SANK CARF JAM GUEST THANK CHAIR

POT FOUGHT ROD OfNG TOT YwOII•cT WAD SONG

GHOST POOP so YOu ROAST COOn SNOW RUE
MILL REAP RIP NEATH RILL NEAP NIP WREATH

TED VAST TENSE CALF SAID FAST OENSE GAFP

CAW DOCK MOSS MOM GNAW KNOCK Boss SaOm

SHOES DOZE POOH TwOUGH CHOOSE THOSE POD DOUGH
CHEEP THING THEE JILT KEEP SING ZEE GILT

DANK MET FAD TENT RANK NET THAD PENT

GOT TAUGHT FOP YAWL nOT CAUGHT HOP WALL

ROSE RUDE NOnE NOOSE NOSE NUDE RODE NOOSE
TINTY BEAN GIN PEEL t)INT PEEN CHiN VEAL

NECK BAD FEND NAB DECK MAO MEND DAB
TONG VOa SHAW SON TNON5 qx CtAW VON

COO JOE JUICE TwOLE CHEW GO GOOSE SOLE
REED 0ID PEFK PIN NEFD BI0 TEAK TWIN

SNAG YIN RAT PEG SAG WREN GAT KEG

KNOB WROUGHT ROT GNAW ROB NOUGHT NOT RAW

VOLE ZOO COAT TIjNP FOAL SUE GOAT OUNE

DIP NEED PIT BEET NIP DEEM BIT MEET

PENCE THAN DEN CHAD PENCE CAN THEN SHAD

THAW COP JHWS JOT SAW CHOP GAUZE GOT

POOL THOR NOON AMWL TOL PORE MOON DOLE
WIELD MIT KEY OILL YIELD PIT TEA GItL
GNAT REST RAP NED PAT NEST NAP RED

[ 1i5



Appendix B

Diagnostic Rhyme Test
Scoring Soft•ware

and
Sample Printout

CSP-30 Implementation
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C

C DIASNUSTIC RHYME TEST SCORING PROGRAM
C WITH CARTRIDGE OUTPUT
c
C CSPa3@ IMPLEMENTATION

C

C S MAR 76
C
c
C FUR INFURMATION CONCERNING TH1S PROGRAM CONTACTI
C
C CAPTAIN STEVEN MEISTER
C ESDIMCE
C HANSCOM AFS, MA 61731
C
C TELEPMONEI
C COMM, (617) S01-4433
C AUTOVON 476%4433
c a
C
C

C iC *MITTEN BY STEVEN MEISTER* ESDi'DCWL, HANSCOM AFS, MA 61731
C
C aC
C
C NUNSUB a NUMBER OF SUSFEATURES CORRECT EACH LISTENER
C NUNT a NUMBER OF MAIN FEATURES CORRECT EACH LISTENER
C NUM. a NUMBER OF LISTENERS
C NUNS a NUMBER Ot SPEAKER$
C LIST a CURRENT LISTENER
C ISPKR a CURRENT SPEAKER
C IKEY a CURRENT KEY NUMBER
C NKEY 0 CURRENT KEY INDEX NUMBER FOR KEY ARRAY
C IPAGE a PAGE BEING SCOREO
C IFEAT v INDEX FOR MAIN FEATUREI
c 1 0 VOICING
C a 0 NASALITY
C 3 a SUSTENTION
C 4 u S181LATION
C 0 a GRAVENESS
C 6 • COMPACTNESS
C 7 v EXPERIMENTAL
C
C FEATURE ARRAY KEVI
C
C PRESENT ABSENT
C MAIN FEATURE (L-tit) (L,2,1) L LISTENER NUMBER
C SUB FEAT PRES (CLtt2) (1.#2,2)
C SUB FLAT A0S (Lo1,3) (Le2#3)
C
C FEATY(gNM) a MEAN FOR NON
"C FEAT(2BNM) a STANDARD ERROR FOR NM
C FEATCI8,1,M) • MEAN FOR PRESENT 6 ABSENT STATE OF M
C FEAT(ISef2M) 5 SoE, FOR PRESENT # ABSENT STATE OF M
C TOT(,Il) a TOTAL FOR PRESENT STATE ALL FEATURES
C TOT(2,I) s TOTAL FOR ABSENT STATE ALL FEATURES
C TOT(3fI) a TOTAL FOR PRESENT * ABSENT ALL FEATURES
C WHERE I a I FOR MEAN
C I a 2 FOR SE.
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SUc

c PAGL (1,J,K) AND NPAret(Z.jpK) I
c FEATURE
C J a IIPRESENT 21ASSENT

K v~ s 1MAIN 21SUB PRE3 39SUB A83

C

OZMLNbION KfY(5860O)#KEYSU8(5$,2)
CUMI4ON ZRLSP(2,29)uYOIC(26,2,3),XNASAL(2(U,?,3JSU3T(2,2,o

3)t
I SIWIL(260,2,3),GRAV(20,2,3) ,COMP(28,2,3) .EXPEN(2u,2),TOTC3e2),
I ISYSTE(56) ,NAME(12,24),NPAGEC7a2e3),PAGL(7,2eJ)

C 102 A KEY

1DATA',1 61~.,,e*,6U ,,.1S116

C 28 Y

C 103 8 KEY 16116S1 ,1 ,41

C Ivd A KEY

c :
C 1us5 8 KEY

C 146 A rKEY

C JjO7 a KEY

c 106 A KEY

1 e,'1,,S, ,S,,S,61,6I,619 I1I ~,,1e~31I



1 1,3*d,3't,6, 1,4.6,L1,6,,,,,,6etlto•,6,1,1,6,1,U

1I* O,3*m,5lt g,1,1 .6,1,6,6. 1,6, 1,t*,4*O~o11
IN 183 KEY

OfS,63*1,50s, It,6 ,,,,*,,1,,11, 1

C 12I A KEY

1 1 1,,3s,3.1,3*6,l #1,3'll, I I pool$

I I 1 5KEY

I 6,6,3*1,3*6,1,61611,',,161

c
C 112 A KEY

I i,3'6,i•vt,,p1,36 I.6,16,

C I2 8 Kf•Y

C 113 A KEY

c 113 6 KEY

c
C 135 KEYI B•, 1,6,1,61,6*1,61,,16,,,6,3*1eeet|ee,6,1,Ae6,1

C 116 A KEY

C

C J15 S KEY

1 1 ,I,3,G,41,dO,3e.l,S,1,6,3*1~~e,6,3*,3,31, Oleeell

C
C 131 A KEY

6, 1•,1#,e36 e,d*1,61,631,6~ee,41,6, IOOelO•el~c 301 8 KEY
1 000#1110 too# It04108 ,U,61 1.. 1[6 tolot |ItIc

c 3W2 A KEY

c
C 362 A KEY

c 3*3 AKEY
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=c •- 1,l,1,1,1,,1, 1I11*61* , 6~,6,6,6,1,6,6,,,in. 1,1,6t,6,1,1,l

C 3v3 B KEY
I 6p,1,1,,1.6,1,1.6w,6e,1,6,6,1,1 P,g,O,g Dwgl,gt,6,g,1,6, 1,6

C 3V4 A KEYj I 6,1,1,1,1,1,1,1,6p,1e,1,6,6,,1,1,6,1 *,6e~l,Owe6l.6OeQ~eUO

C
c 304 8 KEY

cC 305 A KEY1 6,,,6666,1,1,6,6,l~,1e, ,6,1,6,1e,6,6~e,6,6,6,6,l,6e,6,1,,1

C
C 305 8 KEY

C 30 A KEY

S 306 8 KEY

c 306 1 KEY

c 366 8 KEYC 397 A KEY
1 6,1,6,6,6,1,6,1,6,1,1,1,6,6,6,1,1,1,1,1,6,1,6,1,6,1,1,6,6,

C 316 A KEY

Ic
I 6,••IeOI,66,,,6,6,1,66,11,6,,6,,6,,I6,1,6•...,I, 16,6,,6,6

C

C 3e9 A KEY1 6,6,1 ,6,6,I, ,1,I,6,6,1,6,,1,1~,1,6,6,6,1~,6~,6,6,6,6, 1,,6

c
C 311 A KEY

1 6,1,•1,, 6 6 ,6�, 61•,61,163121,6,

C I

C 316 6 KEY
1 1,,6 ,61e16,,, 1, 1,1,1,6,6,1,6,6i~t, , 1e,6,6,6,1,1.1.,1,1,1,|
I 6,6,O1,,,1,,1,,1~•.~,6,1,66,6,1 1,I,,6,6,,1••~,6~,6, 1,1,,1

C

C 311 A KEY
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,ii

c 311 B KEY

C 312 A KEY

C
C 312 8 KEY

1 ,060 , * ,II,1,1,81,6,6,6,1,e,61,, 1 pit10, 10,6,,00 1,6,a

C 313 A KEY

C 313 d

If(Ae,6,0,6,1,8,8,9,8, 1,81,96,,1,#of," ,8,8t,@8 ,1 1,0,1,1oo
c
c 314 A KEY

314 0 KEY

1 1,8.•,8,8,1,6,8,8,1,1,,1,,,1,8,8,6,,1,0,8~~,1,0,9,1,1,1,1,

1 8,1,1,1,6,8,1,1,1,1,8,1,8,1~,1,1,8,1,1,1,1,8,1.,8,9,8,8,1,

c 315 A KtY

1 10,6,11,109,,1,0,91,1, 1,1, I f1,,1,,o,8,1,9,8, 1,1,1,1,8.1O',8

C 3158 KEY

I pitIII,,1 t, of0,81,18,,86,,8 1, ,1,0,1,, 1,188681
C

C J6 A KEY

ci

c I
C 317 A KEY

317 A K1Y

C 3178 AKE.Y I M* 1
C 318 A KEY

C 31 SuefA~E KEY
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DATA IES~II1g1g3I3, ,,e1g11dI e.~3I

SL(X,Y,Z) S 30RT((X/ZuY*Y)/Z)

00 1 JmI,2

DU I Knit3
vO Icc!j%)@ 4
XNAbAL (1,J,K) .1,

GkAVC1,J,IK)OB,

I CONT INUE
00315 16103

00) 415 J@1#2

02420#0116260ifld
WHITE (6, 270)

2710 FURM&T(30X,IDIAGN05TIC RHYME TESY'#uf)
WRIIlE(6, 271)

k7I FURMAT('LISTENER SUMMARIES,')

low IFURMAT(//' O)IAGNOSTIC RHYME TEST 3C.0RZNc6',)

600 FURMAI('INSERT 150 FT CARTRIDGE IN UPPER OECKI/
I '1(1) RESET v CONYINUE//#)

PAUSE
W1ITEA5, boo)

la0e- FUPOMAT(tSYSTtH UNUER TEST71/1' 1850(15'))

10101 FUWMAT(bWAI)
WW I IE (5,1)

101 FUWMAT('IhUW MANY L.ISTENERS?#/' LL1)
NLAD(5, 102)NUML

1Wie FUmAMT (12)
WRITE (5, 103)

104 FURMA7(/IHmw MANY SPEAKERS?1/1 SSI)
REAO(5, 102)NU'4S
NUMI a 1S.NUMS
NUMSUd 6 #*NUMS
MHkITE(?,601)(ISYSTE(I),Iml,5g),NUMI.,NUM3

001 FURMAT(bSWAI,213)
DU 2801 LIST 8 JNUML
wRITE (8,3001)
WHIlE Lb,3800)(ISYSTE(l),Ta15se)

4,60 Fu~mAT(,50AI)
10 16 FuMAI (' 9 1)

wNIlE (5, 200) LIST
2p0oe FURMAT(/1LISTENER1,13ti NAME9/I OP24(IN'))

RtAD0(526.A1) NAME(LISTJ) ,Jsl,24)
2ow FURMAT(24AI)

wHITE (8,275) L ST, (NAME (LIST, J) , J ,24)
WHITE (7, 2001) (NAME (LIST, J) ,J.1,24I
00 201 ISPKR 5 1,NUMS
00 810 ii 11

01) blit 8 #

b 10 PACE(I,J,K) 8 1,@
10/ wHI1E(5,l1b4)LIST.ISPMH



194 FURMATW/FOR LISYINER¼1301 MPAIKIR'.13/1
I ILNTER KEY NUMBER AND LE7TTRI/g NNNL')

ktA0(5, 155) ZKEYLETTER
lob PUR04AT (13p A 0

I5XP13PEAKER 14 ',A2/6X#te*.*1#1GX,'O.'//IIF OK ENTER a'/')
4711 FORMAYCII)

IF(IK9YqEU,112)NKLY 6 14M5P1K9s'SYOGOT 150
1P(IKEY.EU,lU3)NKEY . 3OMSPROISVI460YO 15d
IF(ZKkY.EU,l94)NK9V v BOSMPK.RO106OTO 150
IFCIKEY,EU,165)NKEY a 7@M3PKNIRIOG607 156
IF(ZKEYSEOVI16)NKEY P 9@NIPWD'L'@60TO 154
JF (IKEY,EQ,j67)NKEY ullOMSPKm'CN' OBOTO 15s
IF (IKEYE9, 108)NKEY vI30M$PKs'CM1OGOTU 150
IF(IKEY,EQ, I )NKEY *1BOMSPKv'JE10GOTO 156
IF(IKEY,E9,1 12)NKEY ull@MSPKw1$N'OGOTO 156
IF(IKfY,EO,113)MKEY *19@WSPKGIJEI@OQTD 15d
I~1UKLY.EU.115)NKEY *2IONSPKN'SNIOGOTO 150
IFiIKEYEU,ItG)NKLY *23O0qSPKUsILI@GOTO 156
1P(1KkY.GT,.3j8)GOTO 101
IF(IKtY,G7,3Ie)NKLY * 25*2*(IKfv.30I)fGOTO is.

150 1F(6ETTEN.EQsI9')NKEY 6 NKEY#I$QOTO 152
IF(LE7TT1R,EQ,IAI)GOTO 158

151 WAITE(5,I0§)IKEY,LETTkN
1ob FORMAT(/I'..e'.. NO KEVI,14,A&, *0 .**1#

GOTO 1S?
15it CUNTINUE

IFCIKEY.LT,11?)GOTO 766
WRITE (5, 791)

701 FUjRMATC//PSPEAKER ?1/1 3Sf)
RtAO (5,762)NSPK

762 FORMAT(A2)
701 wRITE(5#d75)IKEVLETTERpMSPK

READ (5,47b)KEYCMK
IF(KEYCHKNE,hl)GOTO 187

11RITE(6,2VS)MSPK, IKEY#LETTER
9wo FURMAT (2lX,A2,?X, I3,A1)

00 116 IPAGE a 1#4

3i5o wwITE(5,1w68)IKEYLETTERLISTIPAGE

lob FORP4AT(/'FOR KET'.14,AI#' LISTENEIR,3,' PA~vE1,12//
I'ENTER RESPONSE BY COLUONNS'/d' I FIRST PO0R0 2 *SECOND POR0I//

I I RRRRRRRRORRRRRRRRRRftRR~RRRRRRRI)

112 READCS,jjI11) kE3P(1,J~,JPI,29)
III FORMAT(2911)

CALL CmECK(1350)

00 202 Ic8L1,29a

262 IMEbP(i,J) sIRESP(IJ)u1

00 294 IRUW 12o2g
C ESTABLISH FEATURE BEING SCORED

IF (1Ik0mLEs8) IF9ATv1Rd`W.I

IFEATvMOQCIYEMP,7)I
1F(IFLAT*Eg,U)IFEAT?3

C ESTABL13H WHICH COLUMN PRESENT STATE OF FEATURE 1S IN,
IPR ES.II

IF (IPAGE.LE.2)IPRLSmU
C FIND KEY ELEMENT

KEY EL. I NOw
INDEX *2
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IFCIPAGE.EQ.1)GOTO 298
IFC!PAGE*,(J,3)6070 29#
!F(KEYCKIEYELNKEY),NE,IPRES2 INOEXuI
GUTU 299

296 IfI(KEY(KEYELNKEY).EQ.IPRE8)INOEXNI
C INDEX PI IMPLIES MAIN FEATURE PRESENTI 2 IMPLIES AWSNT,
C SC;ONE THE RESPONSE
29io ANSwER a e.0

tFCIPAGE.LQ.1)GOTO 295
IF(IPAGE,EQ,3) 6070 295
IP(KEf(KEYEL.NKEY),NE,IRE$P(IC0olRON))AN3W5RUIS
COTO 296

295 IF(I(EY(t(EYEL,NKEY),EQIRESP(ZCOLeIROW))ANSWfRUI.I
2wo CONTINUE

IF(ZFEAT.LG.7)GOTO 257
13UBP@2
NSUOP62
If (IPAGE.EQ. 1) ISU8P#I

IF(XEYSUB(EYE,3 ISUbP) EINUS.

GOTU(25I ,252,253,254,255,256), IFEAT
;951 VUIC(LISTpINDEX, 1)oVOIC(LISYZNDgx,1).ANSNER

vOIC(L157, INOEX,P.USUP)UvOIC(LJ5T.INDExNSu8P).ANSWER
PAGE(1, INDEX, 1) PAGECl, INDEX, I) ANSWER
PAGECIINDEXfNIUSP) mPAGE(1,INDEX,N3UBP)#AN3bWER
COTO 260

252 XNASAL(LIST. INDkX,1)aENA5AL(LZSTIN0EX,1)*ANINER
XNASAL(LIST, INCXNSU9IP) UXNASAL (LIST, INDEX, NSUBP 2*ANSWEN
PAGE(2, INDEX. 1) PAGE (2. INDEX, I) ANSWER
PAGE(2, INUExNSuBP~SPAGE(2,INDEXNSUBP),ANSWER
COTO 25v

253 SUST(LIST,INDEX,1)3USUS(LI8TINDEXOl).ANSWER
SUST (LIST, INDk XN3UIP) .508? LIST, INDEX ,N3SUP).ANSMER
PAGE(C3,INDEX a 12 PAGE (3eINOEX, 1) ANSwER
PAGE(3D 1NUEXNSUBP)PPAGE(3,INOEXoNSUBP).ANSWER
GUTO 260

i954 S1ISL(L13YoINDEX, l)SSISIL(LIS? INDEX, j).ANSWER
SlbIL(LISTINDEXNSUBP)USISILCLlST, INOEXNSUBP2+ANSWER
PAGEC', INUEX, 1).PAGE(4,INDEX,1).ANSWER
PAGE(d4,NOEXNSUSP)oPAGE(4,JNOEXNSUBP)*ANSWER
GOTU 260

£55 GNAw(L!STINDEX#l)EGRAVCLlSTINOEX,1)4ANSwER
GRAV (LIS3 ,INDEX, NSUUP) aGRA V(LIST, INOEX ,N3UBP).ANS WER
PAGE (5 rINOEX , ) PAGE (5,INDEX 1) *ANS,4ER
PAGE (5,INUEX ,NSUOP) SPAGE (5. INDEX eNSUBP2 .ANSWER
(W7O 260

2110 COMP(LISTINDLX,1)UComP(LISTINDEx, I).ANSWEN
COMP(LIST, INOEXNSUIP)WCOMPCLIST.INDEXN3SUP),ANIWEM
PAGE(5, iNUEX,!) UPAGE (0 INDEX .1) ANSWER
PAGE (6, NDEXNSUBI') PAGL(, INDEX ,NSUISPl.ANS 4EM
G070 26a

257 EXPER(LIST,INVEX2UEXPER(LISTINDEX)*ANSWEN
PAGL(7, INDEX, 1) PAGE (7# INDEX, 1) ANIWER

269 CUNTINUE
284 CUNTINUE
dd94 CONTINUE

lit CONTINUIý
00 oil 18107
00 611 J8102
0O b11 K41,3

bit NPA6,E(I,J,K) sIFIX(PAGE(I,J,K)..5)
WHNITE(7,675)MSPK

875 FORMAT(A2)
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612 FORMAT(13)
Rot CONTINUE

IP.A$$ a I
k7b FORMATCUO5X,'LISICNER'413#1 IPEAI(ER',3X,t i(EY1,5x,24A1)

WRI TI(6, 291)
je9l FURRATC/5X,INUMSER OF CORRECT RESPONSCSII//
.ISa wNITE (Gq276)
276 FORMAT(1,XMAIN ATRLIBUTEIIIIEIPRESCNTI,7X,'ABISNT//i)

277 FORMAT(ISxIvoIClNINC',81X,F7.,6x9F
7 2)

wRITE (6.278) CVOICCLISTI,2),1UI, 2 )
27S FORMAT(26X,tFRICTIONAL',13XeP7.*,IXeFleU)

twRITE(6,279) CVOZCCLIUT~le3).PI,2)
kw FURI4ATC2UX, 9NONaFRICTIONALI,9X.P7.2,6XP

7 ,2/)
wRITE (6,269) CENASAL (L13T, ~l.) g 1.12)

2d WMITE(6.281;CXNASAL(LIUTol,2;,iot.U)I

R61 FORMAT (2@X, 'GRAVE I,16X,F7.2,GX,F7.2)
wNITEC6,282)CXNA8ALCL1ITZ,#)01uI,2 )

282 FURMATC2UX, 'ACUTE'.1SX,U?,2,6x,F'.U#)

261 FORPIAT(15X, SU3TEN¶ZONII7 X F7.2l6K,FbI2)
wWZTE(8,264) (3UST(LZITI,2).ISI0l)

284 FORMAT(21xIVOICEO',17XP7.@2.6X,P?.
2)

WRITE(6,265)(SUST(LISTI,3)eSIIt)
205 FCJWMATCR@XoIUNVOICEOI.15XF7.,RGX,F7,2/)

wR ITE (6,266) (518II.L Ci.8?,1. ), 11,U)
286 FURP4ATCISXISISILAI'ION',17X,P7.2,6XF7,2)

WNIT[ (6,284) CSIIIL(LZST,1,2),I'1,2)
WNITE (6,265) CSbIL (LIST, 1,3). fig )
WWNITE(6, 287) (GRAY (LISyoT, ,) , 131, )

267 FORMA1C15x,IGRAvENESS',18XP7.2,6x,P?.U)
wiNITE (8.264) (GRAY (LIST, 1,2), 1312)
WuIITE (6, 205) (GRAY (LIS?, I.3) ,lsl. 2)
wwZTE(6,2C6S)CCONP(LJSTZ,1),IW1,l)

28t FORMAT(151,ICOMPACYNE5SI,16X,Fl.9,OX,F7,2)
NM ITI (6 264) (COIIP (LIST. 1,2) , 3., 9)
wRITE(6,285) CCOPP(LISTI,3) .1.1,9)
I9'(IPA3SSLQ.2)GOTO 304
82420t96116868,9,14

apip CONTINUE
XoFLOAT(NUMT)
y*FIOAT CNUMSUB)
D0 306 Lml#NUML

DU ~300 Jol#3

IP(J,GT,1)ZGY

VUIL(L I IJ)PCRCTCW#Z)
W$SUST(L, IrJ)
3UST CLt,J,.) CRCT (W,3)
WuGUAY(L, 1,1)
GkAV CL, I,J)*CRCT(w, 3)
ud.COI4P(L, IJ)
COMP CL,! ,J)GCMCT(W, 3)
Mv KNAbAL CL, IJ)
%NASALCL, IjJ)sCRCTCW,Z)
MuSISILCL. I,J)
SZdIL (L, IJ) .CRCT CM, )

4011 CONTINUL
I PASS '2
00 301 LI3sgl#NUML
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=7 wNITE(6#3901)

wRtITE(6,312)LIST, CNANE(LISTJ),J61,24)
40l2 FURMAT('L1STENERIZ3,1 PERCeNT CORRECT WITM GUESSING'p

ITRAN3FORMpATION'/2dA1//)
GOTO I38

L 3s4 CONTINUE
apt CONTINUE

00 310g lo19,20
qmet
ZF(Is~gs2b)M42

'BFLOAT (NUNI.)
00 310~ Jul,2

DO Jtw LxINUAL

XNASAL(1,J.N)6XNASAL(ZeJ,K)KXNASALCLJK)**M/Z
3UIV CI ,JK) ,VOICCI,J,K).tIOICCL,JK)'OM/Z

SIBIL(X,J,K)SSIOIL(IJ 1K)*SIBIL(LJK)'*M/Z
GkAV(I,J,K)mGNAV(Ij,K)*GRAV(LgJK)h*Pq/Z

310 OTIW

XRVUIC (20,J,K)
YsaVUIC (jg, J,K)
voIC(20lJ*K) USE(XYoZ)
XIMNA3AL (29, JK)
Y@XNASAL(19,J#K)
XNASAL(2S,J,K)@SE(X,Y,Z)
X8USUST(2&9,JK)
YoSUST (190J,K)
SUST(20sJoK) u8E(X,YZ)

Y@SI@IL(l9#4,K)
3181L(2&t*J#K)959(X*Y#Z,

xvGRAv(2@#J#K)

GNAVC2I,J#K) 68E(XsV,Z)
XoCOMP(20#J#K) ~-

CO94P(2@rJtK) uaEcXovo2)
312 CONTINUL

Z§FLOAT (2*NUML)
00 311 J910UM

00 313 Jelp2

VNh5A(1SI,J).xNIC(aAlCtJ).xNIaAL(LKJ)/

Gft&V(18,1,J)46GNAV(1S,1,J)4G@RAV(LeKJ)/z
CUe4P(16,1,J).COMP(Isl61j).CONpCLKoJ)/Z

613 CONTINUE

00 426 L.:#UML

VU1CC(1:,2,:):OVCC16.2,K):CVOZCCL.IK):O1OCCL,9eK))OS2/4#
XNASAL(1S,2,K)PXNASALCIS,2,K).CXNASAL(L. i,K).XNASAL(L,#2,K))*02/4a

5IWIL CtI,2,K)USISZL(1S,2,K). (SISIL(L, 1,K).SISIL(L,2,K) ) '2/4q
GMAVCIS,2,K)UGIIAVCIO,2,K)*(GRAV(L, I,K).BRAV(L,2,K))..2/4#
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421 CUMCS,,MPCIBP.) 0MP(1S.2pK)#tCOMP(L.,I#K)*COMP (LpR IK) )*9214e .

ZeFI.OAT(NUML)
00 .311 Kml,,3
XmVUIC(16,2,K)
YEVUICCIS, 10K)
vo~clcci, 9K) SE (NY,23
X*XNAGALEIA,2,K)
YfXNA3AL(1S, 1,K)
XNAbAL(18#2gK) s3E(Xp, YZ)
Eu0iJIT(1,2,M) 94

YeSUOT(1S, 1,K)
SUST (IS,2,K) mSE(X.Y,ZJ
X6SIBIL(lb,2,g() A -

YvSIIILC 18,1 .e)
SI~1L(I8#2#K)USE cXy,lY )

GNAv(jI,2,K) USE (xYZ)
XICOMP(IS,2,K)

CUMPCI8,2,KjquSE(XyZ)
411 CONTINUE4

DO 316 L91,NUML
DO .316. J@1,2
00 316 K91,2
ZGFLOAT (O*NUML)

SUM8VOIC(LvJ,1)

SUMGSUM*XhiASAL(L,j, 1)
3U"@SUM*SIJST (L#J, 1)
SUM.SUM0S1eILCL#J, 1)
SUM9UuM*GkAV (L,J,1)
SUM.SUMoCO,4p(Lpj, 1)
IF (K.tU.2)SuM@&UM/6,8
TOT(J jI) USUMW9K/Z *TOT (JFK)

316 CONTINUE
DO SOW 1111u1,2 -

TUT(3,1)v@,v
TOT (3o2) '&i~o

1e141TE (6, 46@)NUML
WftITt(6#4W1j(ISYSTE(I)PIg1,5p)
"K'IYE (6, dW2) NUMS
WNI¶I(6, 551)

551 FURMATC'LISTENER MEAN ORTf)
00 481 LsI1,NUML

00 502 Jsl,2
SUM 9 SUM # VOIC(L*J,l)
SUM * SUM * XNASAL(LoJet)
SUM 8 SUM * 3USTCL#J,l)
SUM 0 SUM 6 SIBIL(LJ,1)
SUM s SUM # GIIAVCL,J,13
SUM I AUM 0 COMPCLpJ,l)

002 CUNTINUE
ISUM v SUM/12.0
WNITE(6,55WJLXSUM,(PNApEiLJ),Jg1,24)

0510 FUIRMATCI0,F1 1.2#3X#24A1)i
OTt4T.,1) s TOTC3#1) # SUM/FLGAY(NUM6)/1298

L ~TOT 3,2) sTOTC3,2)*(SUM/12,S)**2
461 CUNTINUt.*
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ZuFLOAT (NUML) 7t

X&TOT(J*2)
YvTOT(J 1 1)
TOT(J,2) .SE(X#Y#Z)

317 CONTINUE
490 FORMATC~OON MEANS AND STANDARD MRONS FORtI13o LISTENER$#/)
481 FORMAT('SYSTEN UNDER TESTS 1#51AS/)
*fh FURMAT('NUMBER OF SPEAKERS s'Ilai)

wRITCCO#403)
401 FURPMATC//IMAIN ATTRISUTES9,12X#IPRSSESNTIe1OX#tASSENYI,

I 12W.TOTAL1.0
WRIiTE (8. 44)

494 FORMAT(2@o(X,9YICIN ',XC3, G2IM ,O,)

400 FORMAT(SX, FIPRCTIONAL',IX.3C3XF6.3,UXF~o2))

4U? FORMATC6XIWdON.FRICTIONAL',3(3X,FG.2,2X,FG.2)/)

I (XNASALCj~I#0w143,2)
460 FORMAT(3X, 9NASALITY',SX,3C3X.76.2,SEP'6.2))

biMITE(6,4*9) C(XNASALCZp,J2),1p19,2Uf) .JaI2),
I (XNASAL(jgI,2)rIS1v2)

49V FUkMAT(ON,fiGRAVE1 , 9X, 3(3X,PO.2,2X,FO.2))
WdhI1E(6,41S)((XNA5AL(IJe3)eI19e2I),JinI,2),

I (XNA3AL(1S.I,3),IUI,2)
410 FORMAT(6X, 'ACUTEI,9X,3C31,76.,2,2X,PO,2)/)

WRT(8,411) ((lUST (IJ. 12 , 1319,2).JuI,2), (3U3?IT (5. , ), 1.12)
411 FURMAT (3X, SUSTENTON',6X,3(3Xp6.,2KPG,~2))

wRITE(8,412) CCSUST(I,J,22,liUO.20).JUI,2), C$UST(ISI,#2),Zu1,2)

412 FONMAT (OX, VOICEDI#lX,3(31,PF6.2f2X,F6.2))
wIIITECG#dl3)((SUST(ZJ,3),1S1#9,2),JQSI2),CSUIT(16,Z.3),IPIR)A

413 FUNMAT (6X, 'LJNOICEOI,GXv3(3X,F 6,2#2X,VO.2)/)

414 FORMAT(5X, 9lSBLATZONIOX,3(3X,PI.2,2XF~o.))4

41b FUND4AT(5E, IGRAVENE$S'.7E,3(3XF6.2,2X,F6,2)) *-

WNITE(6,412) ((GRAVCZ,J,2),Islg1O0l) jx,J1,8CGRAV(1IS,I,2),ISi,2)
WMIITE(8,413)((GRAV(IJ,3),1019,20),JU1,2),(GRAV(IS,1a3)g 1.1,2)

MHITE(6,416)C(COMP(I,J,1),1U19,21),JU1,2),CCON4P(1SeI,1),101,Q)
46 FUNMAT (IX, COMPACTNESS' ,BxSCSXFG.2,2X,V~o.))
4W wo(ITE(6,412)((COmP(I J,2),l9,g26),Jll,2)(CCOMP~lS,1e2),1W1,2 )

WRITE (6, 413) ( COMP (2,4,3), 101#9,2) , 4612), CODMP (S, I. I), Iul9)

41/ FORMAT(IX, 'TOTALS',ISX,.3(3XoF,2,2XP6.2))
wwITE(ft9,9) CTOT(3,J),J0I,2)A

V I SiX,19 MEAN 4 1,FO.2,' *I/
I IETOTAI. DRY SCORE t1s15X1 1.P A A
£30x,'* 8.1.. a '#FO,2p' *t/

NUMIOT 6 I92*NUMLONUMI-~-
* wRITE(6v5b5)NUMYOT

555 FUR0NAT(/IOXITOTAL NUMBER Of TEST ITEMS fill?)
bMWt CONTINUE

ENDU
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r-C

C
C
c
C

3SUROUT1Nt CHECK(IOVEN)
C
C
C THIS SUBROUTINE CHECKS FOR CORRECT ENTRY OF DATA
C

UIMLN51ON LINL(31)
CCOMMON 1RE.8P(2#29)

Nil

2 t IF(PA3SEQ.2)Ns16oMo29

ilFORI4AI CIS,'1 X,V 1lxf2f/)
flU I IPNfM
00 1 It 1,31

a3 LINE.(1I)
IP(IRLSP(l,I).EQ,2)GOlO 4

00 2 Ja1,L
2 LINE(.J Xa

4 CUNIINUL
Uu eh J a 9113

b CUNT INUL
IFCIRLSP(2,I) EQ,2)GOTO S

lF(IRESP(2, I) *NE.1)LsJl
OLU I Jllg*L

? LINEWJ a ox'
GOTO 0

0 CUNIINUE
DL) 1o Js27..3l

1(m Llht(J) a IXI
9 CUNTINUE

lIE. E(5, 11) 1.(LINL(J)#,Jgl, 31)
it FURMAT(5X,12p5X#31Aj)
I CUNTINUL

wRIIIC(5, 12)
12 FURMAT (Il OK ENTER 01)

kLAU(b, 13) ZANS
13 FORMAI(11)

IF(IAN3,EIJ.6)GOTO 14

15 FURMAT(IIROW AND COLUMN TO CMHANGE? ENTER 999 TO CHANGE ENTIWE',
I I PAGkA/' ORR')

PLAD (b, 16) ZNOW, ICOL
IP(INOWE(d,99)RETURN IOVER
191 INUW.GT,29)GOT0 36
I9(lRDW.LT.1)GOIo 3S
IFUICLL,91.2)GOIO 30
lFIICUL.I.Toj)GOlO 30

le FURhA't(12tI1)

17 FO~mAT(/INEW ENTR4Y?'/' R')
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6UTU 29,
14 JP(IPASS @Lu,2)RLTURN

IRASS w 2A
GUT'] 2a
END
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C

C

C CSP*30 IMPL.EMENTATION

C

C CAPTAIN STEVEN mEISTER
C E3Ds'NCE
C HANSCOM AF9, HA 01731

C, TELEPMONE1
C COMM, (617) *6in4433
C AUTOVON 478*4433
C
C
C
C

CUNMON ANNAY (6S),ISYS(5w),NAME(11,24)SNPAGE(7,2,3),
I DATA(11,7,36) ,M3PvK(116)

DINENbIUN SENUMe

be FUIINAT(//,/,2*XIRT CARTRIDGE DATA CHECKOUT'//

I 'I/U 04ESET w UNTINVEI/)
PAUbt
RLAO(7,7i)(ISYSCI),I31,56),NUMLNUMS

/5 FUNMAT0bSAI.213)
I FuWM'A1 (5A1//1NUM0ER L13TENLRS *',I3/1NUMBER SPEAK~ER$ 81,1311)

02420#116"00#914d
OU 2 LI3T 8 IPNIJML

S FURMAt (24A1)
DU 4 1SPI( a IPNUMS

We 0 FUNMAT(' ')

WHITE (6, 13(ISYS(l) ,l1.1,5S) pNUML ,NUMS
h~AU(7,3@)MSPK(L13TpI3PK)

.30 FORMAT(Ag)

0 UNMAT(13)
bWkJIt (6,408)(NAME (LIST# I), Is1,24) MSPK (LIST OlSPK)

491 FURmAV (QX,2id(1f) ,l@X*bC Uo)*/
I ILISThLNRA: 9,24A1, * SPEAKERI *1#1X,A2#' *I/
1 9X,26('1*') ,lo06 *)1/
I 'NUMbtk Of INCORRELCT RESPONSES,',,)

OU 26 Im1,6
00 22 K@1*3
00 41 JhI,2
L a 6*I.J+2*K-8
NIOT 0 16
IFUK9NE,I)NTOTmd

61 TOT a FLOAT(NTOT)
DAtACLIST, 1SPKL)s(2.6.FLOAT(NPAGE(IjIR).oTOT)'IoS./TOT

41 NPA(6E(I,J,K) a NTOTvNPA(aECI#JvK)j
41 CONTINUE

22 CONTINUE
20 CUNTINUE

wiN!IL (6,276)

WNITE(6,276)(NPAGLCIJ,2),JUi,2)
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WRITE (6,279) (NFAGE((,J,l),Jll1,2)
wRITE (6,266) CNPAGE(2pJ,1),JIo2)
WRXTE(6,252)CN4PAGEIC2,J,),JI1,2)
wRITE(6,262) (NPAGE(3,J,3),J.1,2)

wNITE (6,264) (NPAGE(3,J,2),J'1,2)
WRITE C6,205) (NPAGL(3oJ,3)#JUI,2)
WRITE (6,256) (NPsGE(4,J,1),Jv1,2)
WRItE(5,254) (NPAGE(4,J,2).J91,2)
WMITE(6,2S5) (NPAGE(4,J,3),Ju1,2)
WRITE(6 2S7) (NPAGE(5*J#1)pJo1,2)
wRITE (6.254) (NPAGE(5,J,2),Ju1,2)
WRITE (6,265) (NPAGC(S,J,3),Jm1,2)
kIRITE(6,288) (NPAGE(6,J,1),Jw1,2)
WRITE(6,284) (NPAGE(6,J,2),JU1,2)
wRItE (6,265) (NPAGC(OJ,3),Ju1,2)
02420#9116000,S14

21 FORMATc1SII5,5x,15)
4 CONTINUE
a CONTINUE

DO 26W LISTallNUML
42423, UhlbUSO,14
WRITE(6,500)
WRIYE(6,1)(ISYS(I),1ql,5I),NUMLNUMS
WRITE(6,261) (NAME (LISTZ),Imt,24)

261 FORMAT(13X,27('o')/IFOR LISTENERI 1,24AI,l 91/
1 OX027('.')I/
1'$PA~R SCORE'/)
00 264 ISPICMSINUN5
SUM v 0,3
00 262 1.1,31,5

262 SUM 0 SUM * OATA(LIST,1SPKR,I) * OATA(LZST,ISPKR#J)
SUM 0 SUM/12,U0
wk I TE(6 ,263) M3PK GIST# 1SPKR) , SUM

2S3 F0RMATCIX,A2.1X,F7*2)
2"4 CUNTINUE

wR I TE (6 a403)
WRITE (6,404)
00 269 101,6

'2eg StNU(1)96,0
DO 210 191035#2

00 211 KU),NUKS
211 AXRAY (K) IDATA(LIST,K, I)

CALL STATS(NUMS#X,S)
SEN (1) oX
SEND (23.6
DO 212 K81,NUMA

212 ANRAY(K)6OATA(LISToKsJ)
CALL STATS(NUMSX#8)
SEND(3) a X
StNO(4) o 3

13 DO 213 KelsNUM6
23 ARRAY(K)sCARRAYCK)4OAYA(LIST,KI))/2.g

CALL STATS(MNSIMI,,)
SENO (5) mX

CALL OUT(I,SEND)
216 CONTINUE

00 214 191,31,6
214 SUM a SUM *DATA(L!6TKI)
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kl ARRAY(IK) *SUM/b,Wd

CALL STATS(NUS#X4S,3)

flU 216 PK31,NUMS
SUM a wie@
ou at? £*w,32#5

ýl17 SUM x SUM * DATACLISTKo1)
21b AKRAY(K) a SUM/6*16

CALL 3TAYSCNVMSKS)
SLND(.1) aX
StNt)() 3 z

OU 919 KmINUMS
SUN a Ole
DO 216 1,1,31.8
J a 101

kis SUM a SUM * OATA(LZSTiKi) D ATA(LIST#K#J)
219 ARRAY(K) a sum/12.0

CALL STAIS(NUNS,X,S)
StNU(5)IX

20~d CUNYINUt.

DO 36di ISPKR a 1,NUMS i
w 00.36ELIt * 13 ,NUM~ltpfNMLUS

.362 SUM f SUM*OAYAloIS.SPKR,1*AALSTIP(J

491 FURMAT(12XA,l***'7,2)EAEI ,2,

CONT34I ISNaUE.M
SUMY a6,499

393 FUMAI(24UAA(KF,2IPRI

00 .319 K16.NUML

411d AWRAY(K)6UATA, ISPKR,J)
CALL 3TAT3CNUMLpXS)
SLNOWCJOa
SEND (2) vS
00 .312 KmINUML

.312 AI4AAY(K) *(NAYK.ATA(K ,ISPMRI))/2.
CALL 3TATS(NUML,X,3)
SEND (3) a x
SEND Co) 63

DO .313 '.U1,NUML

CASLL 5TASNULXS

134 31 f4N
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at* SUM a SIJM D ATA(IKeISPKRpI)
i1* ARRAYV(K) *SUM/690

CALL 3TATS(NUML#,(#S)
3 E NU (1I) 6 X
3ENU (2) 03
00 316 KvINUML

DU 317 182,#32#6
.517 SUM a SUM*OATA(F.,Z8PKR.Il)
alb AMRAA'CK)CSUM/bU

CALL bTAT5(NUML.Xt3)
StL)U(3) m X
SLND (4) uS
LUU .31V Kml,9NUML

flU Ste 1911~3106

jib SUM a SUMOUATA(K.ISPKI4,I)*OATA(KISPKM.J)
.319 ARRAYr(K) slum/12.9

CALL STATS(NUMI.#XpS)
SLNOC5) UK

SLNL) (b) *5

rALL UUI(3bStND)
wk~ I TE (6, 4100) K , S

111 CUNT INUE

1~IL(6,1)(13YS(1),I~l.5S),NUMLNUMS
iwI Tt (s.320)

42w FORMAT(ICUMBINEO RESULTS 3 TANOARD ERRORS ACROSS ~
I 9PEARLRS ANU L13TENERS .. //

,iHI E (6, 403)

NU * NUML*NUMS

00 321 :il,35,2
Julol

00 322 Kvl#NUML
OU 322 L m1,NUMS
4MaNUMSO (K.1) *L

32W AWRAY (M)ul3AIA(IK.L#!)
CALL STATS(NUMY*X#3)
st4u (1)wX
StENU (2) a5
flu .32. KulNUML.
lU .32,3 Lfl,NUMS
MuNUN3' (K-I)*'I

15 2 1 AN0AY (MJ uI)ATA(KLJ)
CALL STATS(NUMT#X#S)

SLNO (4) 8X

DlU 324 K@INUML
011 .324 LBI,NUMS
MNNUMbO (Kol) *L

SUMS 0 ATACK,Lol)*OATACK#L#J)
.324 ANRAV(M)wSUMY20G

CALL bTATS(NUMTX,3)
StNO(sI.K
3k ND (a) s3
CALL UUT(lSEND)

.321 CUNIINUE
00 325 Klo1NUMS
00 325 KU1,NUML
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SUM q60
00 320 vIa~l,31

.326 SUM a SuM*DATA(KpLi)
425 ANRAY(M).sum/bog

CALL 3TATS(NUMT#X#S)
5tN0(1) ax

SEND (2)5m3
00 327 LSIsNUMS

M*NUMS.(Kv1) *L

00 320 102,32,6
42b SUM 9 SUM # DATA(K#Lo1)
327 ARRAY(M)*SUM/6,6

CALL STATS(NUMY,X,S)
SEND(4) mX
$ENO (4) P3

OU 330 ftOlNUML
00 33W LUINUNS
maNUNSO (Kol ) *.1.

DO .331 101,31,86

.331 SUM a 3UM.DATA(KL,1)*OATA(KPLJ)
330 ARRAYCM)osSu/12,U

CALL STATS(NUMT,X#Sl
SENg (5) ax
SLNO (6) aS

CALL OUT(36lSEND)
WRITEAG.4991) x,
92424#9116969,@14
WRITE (6,506)
WRITLt(6, I) I. IYSC1), 1,1, 56) NUML, NUMS

D0 70 181,NUML
DO 79 Jal,NUMS

71 FURMA1 (/(6C2X,Fl@.2)))
76 CONTINUE

STOP

276 FORmAY(IeXotHAIN ATTRZSUYES'IekX,'PRtESENT',?X,'A6SENT'//)
277 FURI4AT(15x, 'VOICING',231,12,IIX,12)
278 FURmATC20X, *FRICTIONAL',tbXZ2,11X,12)
2790 FQRMAI(26X,'NON.FI4ICTIONAL',12X,12,11X,12/)
RON FURmAYCISM, 'NASALITY',22XI2s11x,123
261 FORMATR(2X. 9 GNAVE S,21E, 12, liX, 2)

202 FURMA (26X, 'ALUTE ,21X, 12,lIX, 12/)
28.3 FONMAT(15X, 'SUSTENTION',28X,12,llx.12)
264 FORMAT (20X, SVUIt.ED' ,21X12, iX, 12)

285 FUMMATC26X, YUNVOICED',l0N,12,llX,121)
R6o FONmAT(l~x, tSISILATION',26x,l2,llX,12)
26? FURMATI15X, I6IAVENESS'.91K,12,llX,12)
288 FURMAT(1SX, ICOMPACTNESSI,19X.12,11x,12)

4660 FURMAI('DS4T MEANS ANO STANDARD ERROR$ FOR1,I.3,' LISTENERS'/)
461 FORMAW~SYSTEM UNDER TEST1 1#5@A&/)

462 FURMATCONU14BER UF SPEAKERS efol2l)
463 FORMAT(i//MAIN ATTRIIUTEIS,12xSPRf$ENT',IfoNABSENT',

I 12X,ITOTALI/)
404 FORMAT(24X,3CdX,'MEAN S.C.')/

490 FURMAT (/3uX#, ******sOOa**aeOlaI/
I 33k,'' MEAN 8 ',FG#2tl *I/

I 131,'TOTAL DRT SCORES 9I,15X,'''/
I 3WX,I* 3,E, a 1,FS*2o' 9
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SUBkNOUT1NL STAT3(N,XML1AN,SOEMR)

CUMMUN ARINAY(60J

)IN aft.UAT (N)

11 X + AktRAV(IJ
I CUNTINUt.

xmEAgN a K,'XN
STDERW a 010
DU 2 Iv1,N

w TDftkm a STOEHR * (ARNAY(I)'XMEAN)*(ARRAY(I).EMEAN)
STDLWW a 3GNT(SUt:RR/XN/XN)
We.1URN

EN
c
C
c
C
c

SUhlf'UuT1Nt. UUTCN&X)
D1MLNS!UN X(6)
IF (N,tLo,3t,)GOTU 19
K4 (N*j1) 2

II' (K * .181K .

1 P WNT(K,tgd1) X(IN ml

Rt.TURN
id WITE(6o486) (X(l)I),3,O)

RtTuIkN

C WiNITEtti018) (x(I)fIv1,6)
RLTuRN
9kWITE(b,A09)(X(I),Imj#6)

9 wHITEC6s4jj)(X(I),Ijs)6)
RETURN

RLTURN

13 MiITE(6,413)(X(1),Iv1,6)

RruR
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IWLIURN

19 obITC (6#4I17 CX 1), 1 t1,0)
RLYIJRN

40b IUIMAT (UsX.IOV~c1Nb',9KJ3EePG.Ze22XeFO,
2 ))

d405 FtUwmkl(6xI IF, ,RICT IONAL It4X, 3 OX, F6,2*2X, F6,2)

40/I FOWMAI (bX, rNON-FR1CT1UNAL' ,3(3XF6,2t2XFO,2)/)
AIV b F UgM A'I (3Xs INASALITYe~ttX,3(3KeP6,2,2xePG,2))
4 J j FUMMAT (bE. I rWAVL I g,3C,~3X,F6,2,2X,F 6.2))
411 HJWM&T (OE, 'ACUTL' ,9x#3(3xF6,o2,2xFb,2)/)

4 11 ý W4A1(x SbtTOIb,( Fb,2,2Xt*6.2))
412 FUwMAKb,IVUICkD9.8x#3(3x,I6 1,

2 EFd.
2 ))

41) FUhRM41 (OK 0 ' UNVUlCLtU ,OK,,(3X,FiC.2,
2xF6,

2)/)

41I1 FUNMA! (,.IE, ,VENLJSSif7X.3(,jE#b,2,JE,F6,2))
410 FUWMAI (3X, ' CUMIJALTNtSS',5x1,J(JXfF6.22x,2F6@2))

W1 PUNMA (.IE,~ItnIALS',* X.#3(3XEj6.~daEF6,2))

LIN

73

VI



DIAGNOSTIC RMYME TEST

I.IStL'iER 3Ur¶MARIES;

SAMPLt TEST RUN

LISTLENE 1 SPEAKEkt KEY DOE# JOHN
oy 1W28
JE 113A

NUMBER OP COWRECT NESPUNSLSS

M4AIN ATTRIBUTE; PRESENT ABSENT

VOICING ~ 32,65 ao,90
FRICTIONAL 16.58 l3,05
NONoFRICTICNAL 16.86 16,50

NASALITY 31.05 .30,91
GwAvE i@.e,15.d
ACUTE i5stal 15,00

SUSLNTIuIN 24,06250
VOICEO 13 ,old 11199
UNVOICED 11,09 14,166

SIUILTION 10(it1390IUCU1'kilsfiUNICU160 5d
toALES250 90

VUICE 1500



it
SAMPLE TEST RUN

:LI•IN 1H S SPEAKER KEY JONESt ROBERT

JE 11iA

NUMBELR OV CONNECT RESPONflSt

"MAIN ATTRIBUTE1 PRESENT AU5ENT

VOICING 32,06 IFRICTIONAL l6.6i 16666NUN-FRICTIONAL l6oed 14,60

NA3ALITY 32,00 31,00GRAVE love 15,6eACUTE 1,166 16(60

bUbTENTION 25,00 26.9aVUICEU 11,068 12jeUNVUICE0 14eBB 14, 00

$1UtLATION 26,08 32,66
VOICED 14,00 16,00UNVOICLO 14,66 16,0d

k5kAVLN&SS 310oe 29,e
VOICED 16.66 1.oe
UNVOICED 18,ew 1,ae

COMPACTNESS 32.00 3286oVUICEu, 166 16,
UNVOICED loved 16,00

I1A
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SA14PLIL TLST RUN
L481~LNL I PERCLNT CORR~ECT ,,ITM GUE5SIN6( TRANSFURMATION
011L, JOH~N

MAIN ATTRIBUTIEI PRESENT A8SENT

VOICING. 699,99 81,2*
FRICTIONAIS ev9,99 6200W
NONFRICYIONAL 399,99 999,99

NASALITY 93,75 87#510
GRAVE 099,99 67,00

ACU7E 87,5w 67,bS

SUTENTION 5so 0(ti 56,23VUICEu 62,50 37.5D9
UNVUICEU 37,5d 75,00

bdI1LATIUN 93,75 93,75
VOILcej 87,56 (099,99
UNVOICEU (099,99 7,530

(PR AV ENRESS 56,25 81,25
vuICtU 87,5d wovego
UNVUILLU 25,00 62,50

C0"PACTNtS5 899,99 12
vuIctu 699,99 7 5,9Ok
UNVUICEU 909,99 67,56
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SAMPLEI 1ST RUN
L131ENER 2 PEMCLNT COPkRECT 0110 GUESSIN6 TRANSFORMATION
JUNLS, NOBEuN

MAIN ATTRIBUTEI PRESENT A8SENT 4

VOICING 899,99 $7,50
FRICTIONAIP 69.999 ro9,99
NDNeFRICTIONAL, 699,09 75,966

NASALITY 19,9 3,70t
GRAVE 6999,9 07,56

ACT699,99 599,99

lUbTENTION 16.25 62,50
VOICED 37,56 66.66
UNVOICED 75,637540

S10I6ATION 75,09 999,99
VOICED 75,00 39099,9

UNVOICED 75,90 099,99
GRAVENESs 93,75 61,20

VOICED 099,99 Gov 099
UNVOIceu 67,66 62,06

COMPACTNESS V99,99 099,99
VOICED 699.,99 doo,99
UNVOICED 6V,9 99,99
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-In

DkT MEANS AND STANDARD ERRORS FOR 2 LISTENERS]

SY3lEH UNUEN TESTS SAMPLE TEST RUN

NuMbER OF SPEAKERS a2

LlSiENEX MEAN uRT
bt0,25 DOE, JUHN

2 57,516 JUNES, ROBLRT

MAIN ATTR~bIJTLI PRESENT ASSENTI TOTAL

MEAN S,E, MEAN 3,L, M4EAN 3vE,

VU If:N. i 'og , ow 1,60 64,37 2,21 V2,19 1,110

PKILTIUNAL to 9, 69 1610 0.23 13,26 90,62 6.63

NuN.FwTCTIONAL vt 9!,V9 0, bsO 87,50 8,84 93,/5 4,42 -

hASALIlY 96,87 2,21 90,62 2,21 93,7b 2,21

GNAVE W99,99 0,00 87,58 e 0, 6 a 93,75 0,004

ACUIE 94,75 4,42 93,75 4,42 93,75 4,42

$UbTt~NlIlN 53312 2.21 50,37 2,21 56,25 2,21
wuIcto 5fj 00 d,64 43,75 4,42 46,67 2,21

UNVUICLU 6')6,25 13,26 75,00 0,30 65,62 6,b3

b 181L A II UN 80~,37 6,63 96,07 2,21 90,62 2,21

VOICEo 8i,2.0 4,42 009,99 *ooek 9go62 2,21 I
UNVOICED 87,50 8,64 93.75 4,42 9w,o2 2,21

VNAVtNt36 75,0iB 13,2b 81,25 6,00 78,12 6,OJ-~-

VUICED 94,75 4,42 909,99 0.60 96,87 2,21

uPNVU1C&U 50,25 22,10 62,50 @,@(A 59,37 11.05

LOMPALINE35 099.99 0,06 906,2 6,03 9s, 31 3,31

vuICEu 099,99 0,66 87,56a 8,84 93.75 4,42
UNVUICEU 699,99 0,06 93,73 4,42 96,67 2,21

TOTALS 84,96 1,84 $3,16 2,58 84,37 2,21

* MEAN a 64,37
TOTAL OW~T SCOREI f

* 5,Ef 0 2,21

TOTAL NVMbEI4 Of TEST ITEMS ye76
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UJvI MLANS ANO) STANOARO ERRORS FOR 2 LISTENER$

SYb1tM UNUtN. TESTI 5AMPLk TEST RUN

NumLjMw OF~ SIEAKLNS a 2

LISIENEi MLAN DRT
1 81,25 DOe JOHN

2 40 ,510 JONES, ftOW~T

MAIN AT7RIBUTtl PRESENT A63ENT TOTAL

MLAN S,E, MEAN 3sE MEAN 3,g, *
VOICING 390.99 8,8 6 i 4,.)? 2,21 P2.,19 1.1@

FmLTIONAL 029,99 6.38 61,25 13,26 90,62 0,63
NUMJ-F AIL T ION AL 09909g 6*36 87,50 6,64 93,75 4,42

NABALIIY W6,87 2.21 98,02 2,21 93.75 2,21
L.NAVL 099,99 8,v6 87,516 6,06W 93,75 ol,36
ALUJL 94,75 4.42 93,75 4,42 93,75 4,42

4UJSILNt1UN 53,12 2.21 59,.)? 2,21 56,25 2,21VUIL.Lu 50,36 8,84 43,75 4,42 40,67 2,01
UNVUlLtLJ 56.;?5 ia,26 75,63 6.66 85,82 8,63

-S1dILA1?uk 84,37 0.63 90,67 2,21 V0,62 2,21
vu!ctu 81,25 4,42 699,99 6,63s 90,62 2.21
UNVUILkJ 67,50 0,84 93.75 4,42 93a,62 2,21

UWIAVLNLSb 7b.63 13,26 61,25 0,36 76,12 0,63
VUICLU 93,75 4,42 999,99 06143 96,87 2,21
UPivLJCEU 58.25 22,1(d 62,5o 0,013 59,.)7 11,80

6.UMPACTNL35 i33o,99 0,63 9,6,2 6,63 95,31 3,31
VUI.LLJ 099,9p 6,36 87,5w 8,84 93,75 4,42
UNVI.ICLU a99,99 3,3610 93,75 4,42 9b,37 2,21

lUTALb 84,90 o,63 63,85 3.86l 04,37 2,21

* HEAR 0 64,37
TOTAL URI SLOREi

* AE, a 2,21

IDYAL NUMUEIR OP TEST ITEMS * 766
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FAMPLE TEST RUN

NUMdER LISTENER$ a 2
NUMBER SPEAKEN$ a 2

LISTENENI DUE, JOHN S IPIAKR; * SV By

NUMBER OF INCURRECT RESPnN8E$1

MAIN ATTRIBUTEa PRESENT ASSENT

FRICTIONAL I 2
NON-FRICTIONAL I S

NASALITY 1 2GRAVE t 1
ACUTE L |

SUSTENTION 5 3VOV ICEL) 2 1
UNVOICED 3 2

SS1 ILATbON I I
VOICED 1 8
UNVOICED 1

GRAVENESS 4 2VOICED I U
UNVOICED 3 2

COMPACTNESS 0
VOICED 5 2
UNVOICED
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SAMPLL TEST RUN

NUMOER LIS1LNERS a 2
NUMUMR SPEAKENR a 2

LIbIENENI Uutt JOMN * SPEAKERI * JE a

NUMWLR OF INCURRECT RESPONSES:

MAIN ATTRIBUTEI PRESENT ASSENT

VOICING 0 I
FRICTIONAL 6 1
NON-FNICTIONAL S

NASALITY 0 S
GRAVE a
ACUTE 0 a

SUSTENTION 3 4
VOICED 1 4
UNVOICED 2 3

3IBILATION 0 a
vUICfU 0 0
UNVOICED 0 a

GRAVENE3S 3
VUICEo 0 0
UNVOICED 3 1

COMPACTNESS
VUICED a
UNVOICED 0
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SAMPLE I~sT RUN

-NlMd~jk LISTL.NLRS ;2

LIS1kNEiW2 JUNE$, kOdSEkT S PEAIKERI BYV

HUMbtR UF INCORRECT RLSPONSSsI

MAIN ATTRIBUTE1 PRESENT AIDIENT

VOICING a
NNFRICTIONAL 8

NAbALITv I
SUSTLNTION 4

voictu 2UNVOILEV 2

516LAT'ON 2
VOIcEu 20

(,RAVLNESS a
VOICED 0
UNVOICED 2

COMPACTNESS a 0

UNVOICED a 0
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F7
SAMPLE TEST RUN

NUMBER LISTENCRS 1 2
NUMbER bPtAKERS a 2

LLSTENERI JONEU1 ROBERT * SPEAKERI * JE *

NUMBER OF INCORRECT RESPONSE$1

MAIN ATTRIBUTE, PRESENT ABSENT

VOICING S 2

FRICTIONAL S 6
NON&FRICTIONAL 6 2

NASALITY 6 1

GRAVE 0 1
ACUTE 0 S

$USTENTION 4 2
VOICED 2 2
UNVOICeD 2 11

SIBILATION 2 ;

VOICED 1 0
UNVOICED 2 S

GRAVENESS I I

VOICED 9 S
UNVOICED

COMPACTNESS g
VOICED 9
UNVOICED a U
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SAMPLE TEST RUN

NUMDER LIOTE'4ERS 6 2
NUNO4R SPEAIxERS a2

FUN LISTEmE~i DOE# JOHN

3PKk 3COME

bv 7b,06

MAIN ATTRLOWILI PRESENT A8SENT TOTAL

MEAN S,E, MEAN SE, "LAN AI,C

VOJCIN(. 09909g 98,6 61,25 4,42 90602 2,2t

FrYL4TIONAL 999,99 @age 62,50 6,64 61,26 4,42

NUN-fNI4CTIONAL 999 66 699,99 9,60 6u,9 oe 99.99 69

NASALITY 93,15 A942 67,56 8,84 90,62 6,63

GkAvE 099,99 U,66 07,50 8,84 93,75 4,42

ALUTt 87,56 &,6A 67.56 6,84 87,50 8,8d

BUSTLNTION 59,66 6,64 50.25 4,42 53.1? 2.21

vuICtu 62,56 8,84 37051 26,52 50,sf. S,UA

UNVUILEO 37,5v 8,84 75,69 17,66 56,25 13,26

b1UILAYION 93,75 4,42 93,75 4,42 03,75 4,42

voICEu 87,56 a 64 699.99 at@@ 9;175 4,42
uNvu1Cto 099,99 6690 $7,50 8,64 9.3,75 4642

6RAVLNESS 56.25 4,42 61,25 4,42 $6,75 4,42
VUICLL) 87,56 8,64 699.99 6,06 93,75 4,42

UNVUICEU 25,96 lie66 62,56 8,84 43,75 4,42

LOMPACTNL36 6D99,99 6,66 61,25 13,26 96,62 6.63

VUICEU 699.99 6s66 75,66 17,60 87,50 8,64A

UNVUICEU 699,99 0,66 67,5d 8,64 9,3,75 4,42

TOTAL$ 82,29 3.66 88,21 5,16 $1,25 4,42

:'MEAN 6,20
TOTAL DRT SCUREI
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SAMPLE TEST RUN

NuMBEI4 LISTELN~RB 9

NUMbIER SPEAK.tMS 4 2

FUsk LIS1INEWI JONLS, ROBERT

IA

StiKK SLU'L

bv 68,b4
j E #J6.46

MAIN ATTRIBUTLI PRESENT ABSENT TOTAL

MEAN sees MEAN 3,!, MEAN 85,,

VOICING 099,09 9,66 67590 8684 93,75 4,42
FvILT1UNAL 699,99 goes 990,09 @,et 89199 0,.0
NONaFR!CTIONAL 609,90 6,66 75,66 17,68 87,561 5,84

NASALITY 699,99 6,66 93,75 4,42 96,67 2,21
GWAVf 6gg,99 6.66 67 'Be 6,64 93,ýs 4,42
A~uTE 6D99,99 6,66 6949.0 0,00 099,99 6,66

bUSTENTIUN 56,25 4,42 82,86 6,84 599,37 2,21 1
VOILLU 37,50 6,64 56,66 6e6@ 43,75 4,42 4
UNYuiý,Lu 75860 17,66 75.60 17,66 75.86 glid6

5151LAIION 75,6s 9,66 699,99 6,69e 67,56 6,66d
vUictu 75,66 17.66 39,90 9.66 87,36 6,84
QNVUILED 75,96 17,66 699,00 6,60 87,56 8,84

6WAVELtSS 03,75 4,42 81,25 4,42 67,50 8,00
VUICE 6099,99 3.36 699,90 6.66 690,99 9,690
UNYUICEO 87,50 8,64 88,59 6,64 75,00 0,96

GOMPACTNESS 699,99 6,66 699,90 6,63 600,00 6,69
VOIC!U 699,99 sees 999,99 8,96 699,99 asts
UNVUICLU 690,99 6,86 699.99 sees 690,99 6.68e

TOTALS 67,59 1,47 67,56 0.61 67,86 6,74

TOTAL DRI SCORES
* 3oL, U ,74
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SAMPLE TEST RUN

NUMBERl LISTENERS S
NUMbER 5PEAKFNS 0 a -

FUR SPEAKLR I 6V

OuE, JOHN 75,00
4UNES, MObER? 68,54

MAIN ATTRIBUYEI PRESENT ABSENT 1OTAL

MEAN 8,E, MEAN 3,E, MEAN S#E@

VOICIN6i .99,99 0,66 07,53 8,64 93,75 4,42
PHILTIONAL 099,99 8,360 75,33 17,66 87,50 8,84
NuN.PI4ICTIONAL 899,99 6,86 699.99 goes 899,99 8.88

NASALITY 93,75 4,42 a7,,s 8,84 96,62 6,63
GWAYE 399,99 9,00 87,50 8,84 93,75 4,42
ACUTE 87,59 8,84 37,56 8,84 67,96 8,84

SU3TENTIUN 59,89 6,64 56,25 4,42 53,12 2,21
VOICED 37,50 ,864 62.5V 8,64 50,86 8,84
UNVOICEU 62,50 26,52 58.6 as$ ,9il 56,25 13,26

SIOILATIUN 81,25 4,42 93,75 4,42 67'56 0,eo
VOICEU 62,50 8,84 199,99 8,00 81.25 4,42
UNVUICEU 099,99 6,60 67,56 8,84 93,75 4,42

C.RAVELNESS 75,66 17,06 75,08 a,@@ 75's96 9,64
VUICED 87,53 8,64 099699 3,168 93175 4042
UNVUICED 62,59 26,52 50,66 9,885 56,25 13,26

COMPACTNESS 6999,99 0891 61825 13,26 99,62 8,63
VUICELU 399,99 6,03 75,36 17,66 87.53 8654
UNVOICED "99,99 16,83 67,58 6,64 93,75 4,42

TOTALS 83,33 4,42 66,21 5,16 81977 4,79

* MEAN e 81,77*
TOTAL, ORY 3COREI *

* 3 ,E, v 4,79 t
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SAMPLE TEST RUN

NUMBER LISTENER$ m 2
NUMBER MPAKERS a 2

A
FUR SPEAKLR JE A

LISTENER SCORE

OUE, JQMN 67,53
JUNtS, ROBERT 86,46

MAIN ATTRIBUTL; PRESENT A03CNT TOTAL

MEAN S,E, MEAN SE, MEAN 3,E,

VOICING 699.99 else 61,25 4,42 90,52 2,21
FRICTIONAL 699,99 61,06 87.56 8,64 93,7-. 4,42
NON-FRICTIOmAL 099,99 6,36 75,66 17,66 67,53 6,84

NASALITY 699,99 0,96 93,75 4,42 96.87 2,21
GRAVE 699,99 6,03 67,56 8,64 93,75 4,42
ACUTE 699.99 6,36 9gg,gg 0,0 (99,99 0.00

bU$YLNTIOr4 56,25 4,42 69,56 8,84 59,37 2,21

SIBILATION 87,50 8,64 69i9,99 3,06 93,7b 4,42
vu I(.EV 699,99 age@ 399,99 6,63 (699,99 0,08
QNVUICEU 75,66 17,66 699,99 0,00 67,be 8,84

fiRAVENLSS 75,96 8,64 67,5p 6'(08 81,25 4,42_
VOILEU 899,90 0,69 699,99 me@@ 099,99 0,(60
tJNVUICEL) 56,66 17,68 75,80 09,6 62,59 8,64

LOMPACTNLSS 699,99 6,16 099,99 6.69 699,99 0.00
vuictL) 699,99 O'se 699,99 @lot 099$99 0,me
uN~VUIctELov W9~9 6,36f 699,99 9,66 fs9g, 99 0,169

TOTALS 45,46 6,74 67,56 6,69 36,96 6,37

a MEAN v 68,98
TOTAL ORT SCOREI #

* Ste$ a 6,37
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SAMPLk rE3T RUN

NUMBER LISTENLRS a 2

NUVq6ER SPýAKLRS a 2

CUMOINED REbULTS STANDARD ERRORS ACROS8 SPEAKERS AND L1STENERS .. e

MlAIN ATIRIBUTtl PRESENT A83ENT TOTAL

MEAN S'E' MEAN See, MEAN se,E

voIcINI, 099,99 see@ 04,37 5,16 92,19 2,59
FRICTIONAL. 999*99 sell 41923 19,36 96,62 sle
NONeFRICTIONAL 399,99 3.96 17,54 16,83 93,75 5.41

NASALITY 91,87 2,7t 96,62 5.18 93,75 3,f-3
GRAvE 999,99 6,66 67,56 8,25 93.75 3,12
ACUtE 93.75 5,41 93,75 5,41 93,75 5,41

SUSTENTICJN 53,12 5,10 19,37 5,16 56,25 2,21
VOICLEV 5d,88 8,84 43,75 13,62 46,87 5,18
UNVUIGEL) 56,25 13,62 75,99 12,50 65,62 8,12

bIBILATIUN 84,37 5,18 96,87 2,71 90,62 2,71
VUILLCJ 01125 10,36 699,99 @too 9@,62 5,is
UNVUICE.U 87,56 1,6.3 03,75 5,41 99$62 5.18

6RAVLNLSS 75,00 9,66 b., 25 3,12 78,12 5.16

UNVUlLtu 56,25 16,24 62,589 6.25 9,37 6,12j

LOMPALTNESS 099,99 6,68 96,62 8,12 95,31 4,9&
VUILLU w9q'Qq 0,89 87,58 10,03 93,-5 5,41I
UNVULCLL) 699,99 woes 93,75 5,41 96,67 21711

?OTALS 84,99 2,37 63,65 3,16 84,37 2,73

"* MEAN o 64,37*
TOTAL, URT 3CORE1 *

"* S'E' v 20730
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Appendix C

Diagnostic Rhyme Test
Scoring Software

and
Sample Printout

PDP-11 Implementation
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RSK.11M V03 o 21.PMAR*78 131d7 159 7i(U.q3K*Vp j
RSK.1I#4 V03 *o 91MARaYS 13147150 DPCg~ppKK.Yg7
RSX&IIm V03 .. 21MARw7a 13147159 O~CSg~xyJ7

x x I

N xx x I

T N m N1

FFF77 T YT N N of 1 777

T N' NN It 1 7 1

T 4 N N 1I 1 7 1
T N N I 71

os lef V@~i 3 ** 1.*AR97A 13147150 P' ~l'II N.T~7
go F IgIm V#3 *, I MuAhN78 131471559O0CIIh.IN.717
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C
DIMENSION IS!T&(Iff),IPhCk(4)
DIMENSIONJ ISYS(4),!NDLITedI.ISPNe2lILISTNfdii

XICOLI (91,COLP2g9)
DIMENSION !EOUIV(7A)
DIMENSION IALPH(25)
DIMENSION NLIO(23 .IERR (931 KEYNt13M*KEYL (lIfNARpI(121
DIMENSION KSPKR(12) ,NAME (41,LSVBCg , II4EAC'(3011
EQUIVALENCE eIRECNO.IEOUIVefl).(tPSND,zgOUTv(22).

ISI (ISS ) * IEOUIV01S) * (IWOLSI (1)', I1FOUIY(7)) , Clapp( (1) : TouVlm 1)) ,
XIILISTN(1),!EOUIV(13fl.CICOLIf,).IEQlItv(17)),CICOLSC,),ItoUIV(4e))

COMqMON/PAGE/TPAOC (dG.Sd)
COMMON IENRORS/IAwANT (54)
DATA NNAN/74/
DATA

DATA NAkIE(t),NAI4F(2).NAMP(3)-NAME(d)/2MZ.,pP#PP
DATA NAMEC/2j'yM~
DATA ,dMIAS.AKLN

DATA IGNORC,It$ART.ISIOP.IDR6P.IgEnFlL

DATA IALPM(1I,IALPM(2),IALPNt3I,!ALPN(4),IALPIH(5),

I I ALPH(61 t At PH(7),1IALP6N(6) 0ALP" (91 1ALPM(,pI P

X IALPN4iI,),!ALPH~riA).ALPM(Io).?AL.PMC2P), IALPN(2II).IALPN(21),
I IALPN(2S3,IALPM'(24).IALPMf25).1ALPMIOe26

KiNOINP.1140,IMR,1141.INT. IHU.INV. W,1I4K.1IHiVNZ/
DATA NLTD

K.422,R ISP,3330,0913. 1177,4dPP6,685d. 0667. S3d,5SIS. 1520, 7121 .te
KIOS.67350,a25I.5dA,Od6.3,9557,,u17,53.,S6dS,e.Pud/

C
50 fK~I,3PI

INIAOCKK)ISULNK

49 IAhiNT(KI@P

IIEC6NOOR
IDOGNI81

CALL ASAIGNMI'DOs') I)
CALL ASSIGN(d,'LPPsI)
CALL ASBTGNC9,17TIS)
CALL ASSICONC0R,'T!I'

10, PDNMAYTUIu, IENTER DATE OF7 TPS? ODOgM"" wT 594sOV0771 0 3

571 FORMATf4AA,Ai)

571 FORMAT(tiKITHIA 15 WHAT VOIJ $A!OD.@ 1,4A2# 1A)
WRITE (5 tOP)

It6 FORMATCIK.'ENTEN HEADER IN~FA,.,ASP'i
READ (5, ISO) (IM9AD(MK) ,KK*G,301

all PORMA.TfIIA)

10o FORMAT (//IN I'...CfPV Tol DZSKY*.TyePE p 70 No, I IVOR vEsq

11*



193 FORmAT(/tlx.'**vCOPY TO PRINTEAI..TYPE a FOR NO; I POR Y931)

ftEAO(951II POPLP

100 FORMAT(IE)
?RIPPOM

XIX,'FOR EXANPLEIUSUSIII@4 FOLLOWED 5Y CARRIAGE RiTURNI)
RgAO(6.2g2)NLNS.LSYS(1) .LISCB2)

got lFORMAT(Ij#12.AlfA2)
NA01 (21 OLIVA (21

1099 FOR"AT(d11)
?P(IPOPII.EQ.1)CALL ASIGIN(3.NAME)
00 31P KeteNS

29 FRATE(IX,IEN3) KEY AND SPAKERi CE,G~t102SSVj FOR SPEAKER'181)

REA0(5.204)kEYVNCI() KEYL(M) ,KIPKI (K) ,KUPK2C(K)
104 POR"AT(I3,AI.A1,AI)
310 COINTINUE

29 OPORATC,,,1U. 'CMECX THlE KtY8...9//d(jX,13#AjjAj*Aj))
PAUSE It**** READY TO GO****..'
K LCTR99

I CONTINUE
CALL ROPAGE

c
tll CONTINUE

IREC40vIRECNO4I

IpGNOvm
00 2 Kst.d

2 CONTINUE

age FORMAT(IX,'EOP. ENTER 0 TO 60 an I To STOPl)
IF (IP9NO'.eO.P)ReAfl(5, 191) 15W
IF(IPGNo'.GT,4)PALlSE 'PAD PAGF*.FIXAREIUME'
1P(ZPBNO.OQTd)Of TO I
IF(((1BW.eANO'1 .0 ~ j TAn1rN.O.) o 9990

1P(IPGNO.EO,j)GO To 21
Z~RE0T~E91TO T212

IF(1lP0N.O*.tGOPGNfI)OO TO 22

too FORMAT(MYO.SEOUENCE ERROR PC '.11.' TO 1,.11)
PAUSE 'LOAD RIGHT PAGe.RPSUMEl
00 TO 7003

471 FORMAT(1%,fOO Tnoi WANT TO ENDl THE RUN? 68N~lsyll

WRITE (6, 471)
RESOCS. 1g¶)10O7L

IF(IOPLG.EO.,)OO TO 0909

90 TO 7AP3
21 CONTINUE

IOPONO. IPaNO
IP(IPONO,.NE,1)GO TO 41
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C
KL.CT~wXLCTI.I

C

ITfMPEnOD(KLCTS~g ,N5j*g

I wOLST (213M00C KEYN I TEMPI /10).1 o

IwOI.5TfC dKEYL(ITEMP) .ANO6MASKI
C

IDW615mI4l*IWUL5Y (1), II.!WflL81C2).IWOLST(3I
C

00 3u90 CMOII.
~.I I8N fKKJ PO
00 3052 941,101
IF (IPA GE (EK-.'lK*38I,EQO.IILSTN(KKI§Kaf

3002 CONTINUE

ISPfIC1) aESPEIC ITEMP) *AND'.MASKI
131K (2) oXSPKO (ITEMP) *AND*.MABKI

C
C
91fl6 CONTINUE

ITEMPONLD0fl.1
00 911P XKv2.ITEmP
IF(IDLIS'.E0,NL!OfKN))GO TO 0005

9110 CONTINUE
WQ7TTEC 6,0105) TOLIS

91901 FOQMAT(/lW,'WEAnFR EP5R0119AO LISTENER 10 '.21/tM.
XIENTER CORRECTED In ... EXAMPLE15695S1

REAO(5,9ug3) CILlSTN(ITEMP),*ITEmPUI .4)
9003 FOlIHA?(JI¶)

GO TO 91PO
92ap CONTINUE

IF CIEftICKE) L1'.fl) ERR CKxI@5
C

41 CONTINUE
C

IF (I PAGE CKK+1,1 A).5 EQ. III 81,1"etSLM.4

IF( IPA AGE (Kg# 14 . tF )jQ IE.) I SUM. I SIM .9
IF (IPAGE (KK# 14.11) J.1Q* I MimeI IMSM-pI
IF(IPAGE(Kg*14,13)'.EO.)!SIJMsISUMI
IF(IPAGE(KIC414#14) EO.1)TSImotSJP4.
IF(fI PAGE(KKIC1. ifv) :ia. 67SIsli.ISuM*3

IF (IPAG*E KK.IA, 16) .EO.I) ISUMUISUM+d
If (IPA Ge KK 1 40 Ff). .011 3iSIoI u.SUM
ICOLi(KXI)vMOflCEK,2,
1FfISUM*LT.PiICOLt(KK~wA
!FUISUMGT.fICOLIfKK)e1
ORPSpS.RSPS*. 1
IFCIsUMNE.6)GO To 501

L ITEmPoNLID(11*1
00 51 Mu2,ITEMP

5I IF(I0)LIS'.(0.NLIOCK1I IEPPCki.TEPR(K).¶
ot CNIU



561 CONTINUE
* .5 CONTNY!dE

00 6 KNO1,29

-IFCIPAGE toK*1d0d51 ED.)SJMtU.
IF CIPASE rKEt~i4.dll.10.1)ISUMuISUP4.3

I! CIPAGE rKXt,4d 5) .10.1)1ISIm..ISUM3

IF CIPA6E t(KK*td47.5)EQ. 13)ItMs I SUMd
ICOLI(KK) aMODCKK.21
IF tZSUI.LY.@)ICOL2(KK)uO _

IP ChSUNMG.PIA1ICOLR(KM)ul

PRASPeSIRRSPS4I.

ITfMPGNLIO~jflt
00 52 Ksv,ITEmP
I~rIOLTS.E0.wLIOCK,)I!EPRrKIs7EPRRK).

52 CONTINUE

Sol CONTINUE
C

TF(PA0P!LPEQ.EO)Gt) TO 7o~ii~
WRITE(4,@A)IP'GN0,!05'V3,J&LPHfI5PM(11)~,ALP#4tSPK(t3),

XIDLIS, I0WLI3,IALPMf!wOLST(4))
MR FORMATeNHI/561,5NPAGE .1t,S4 OF 4/

I IX,6MSYSTEMI 14/j,8H3SMPfAKA, *2AI/IX.
WONLISNERa * Td/tW.SHWOLIS!I ,T5.Al/////l

00 7 K01.29
IFU(tCOLI(K)'E P.A)ANOc,rOtLP( NIf,E0.)lWRtTE(4,21)K,K

IPC(ICOLl(K)'fG.EO..AND .(TCOLI(K),.IQ.I,,WRITE(4.93)K,K
IPt(TCOLI (K).EQ,11'.AND (CTC0LP(K),ECJ,A))WRITE(d,94)KK

91 O*MAT(5W,12,31400., IPK.AN 1 6W,4MKY P,3..,2
92 FORMATr5X ,!2,3H*.lfX,4HX *16Xs4H X.tfX.3H***,12)
93 FORMAT (5X,j?.3H***,j. M IAYd , 16K,4IK *IP.Nl.

94 FORMAT t5W, 12.3H***#lA, IKIN ¶o6K. iN K~f, I .M**.,12)
7 CONJTINUE

7PPI CONTINUE
C

9 CONTINUE
IFCIPOPII,N9.1)G0 TO 7003

If TTP I sol
WRITE (3) NL.N, .( IHEAD (KI ,Kui,3P)
WRITE(i)NL,NIR,(IMEAU(K),KOI,30)

9 10 CONTINUE

00 3781 go!,
3701 IPACP((K)ufI

00 3702 M'1,3
00 3792 NS1Tsto16
?!PIUE~IvCI6.K*N8IT),NE,P)IPACK(K)uIPACK(KI,0R,!flITS(NS!T)

00 3783 med,d
00 3783 NSITII,1P
iV(JEOUIV(1S.K.NPIT).NE.0)IPACE(K)UIPACKCK),0R.IAITS(NSIY)
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3783 CONTINUE
WRITEWI CREOUJV(K) ,Ie1.16) . IPACM(K),NuI,4)

C
71063 CONTINUE
C

GO TO I
C
9g99 CONTINUE

2gg FORMATtliXel SAO MARKSNAWK8 X .

00 53 KK82.ITEMP

53 CONTINUE

9090 FO*MAT(IW,1@(5ti.1N) .dll)
STOP 1**. PINISMED *.
END
SUBROUTINE ROPAGF

C

COMMON/CHA5S./ICI4ANSC540)
COMI4ONJIOPAGEi'IARRAY (400P)

C

C
CALL, WAIT(4,2#MOUMM4'V

In$ CONTINUE
IASRAY (!SASE*2)n021
IARRAY CIAASE.3)e"2t
OLOTImsSFCOS (m,)
00 103 Kal.3

lot CONTINUE T 1

1PC(SECNO5S(.)mOLOTIM).Lt,.~51GC) TO 101

loop FORMATCIX,1*** OMS NOT RECEIVING. YOU MUST RESET OMR,*')
PAUSE 'RSt TO CONTINUE'

Go To top
lea CONTINUE

!*SRAY CIIASE*318UICOM(K)
153 CONTINUE

too CONTINUE =
!CMARDfINX)gIARRAY(IPA5E~j)*ANnu377

TINEU5ECNOS(0,)

W-,EQ.IEP)l)GO TO 401

GO TO 2PA
3360 CON~TINUE

WRITE CSlOP11
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ho"Af ~ fl* V O SrENDING EPiCR. YOU MUST RESET OMP AND RE_

MRAD THE PAGEf)
PAUSE 'RES TO CONT!Nuff
GO TO t@P

-463 CONTINUE
CALL Sc&NCIERRFGtNX) 

-

IF(!ERRPG*EO.I)Gfl Tn IPR
RETURN
END
susROUTiNE 5CAN(1ERRFG.INXI
IDIMEN31ON IBsTS~fl
C0g4MONjCNAR5j ICMARR (5fP)
CommnNjPAGEiIPAGV (46,54)

commoN/ERAORSS#!AWANT (541
DATA 1!S"~"5 i.d'.1~4

C
XVAL(i(@IUCMAS~bM) ANO*P7?

00::9 KKuis.5

99 PAGE((,XE)MP
C

IROh~fet
NP TM .

too CONTTNUE
N PT I NP TR.
IF(ICl4AMBCNPTR).EO.*V5)GC TO 9500

Uf(NPTR.L.T.INX)GO TO 100
STOP limPOSSISLE'

2pe CONTINUE
iqPTR*NP'R

201 CONTTNUE
MPTRe.MPIR~t
IF(ICHARl(MPTft).E'."?I5)GO TO 36F
TftmPTR.L?.IoNV)GOl TO 201
STOP 1IMPOSSIBLE1

3pa CONTINUIE

NPTRsUNPT f* I
00 3MI *KW'mI.N
IT1MP8IVALfNPTRIIlS*(XKmI )
IF(ITEMP'.GT.IROW)GOl To 3PS1
IAwANTCIROW4I)@IAWANI(IROW~li

1

GO TO 301

3.61 CONTINUE
1 ftOw u lYE P
00 351 '(.1,9
00 3m1 KKvl,A

X CPGEISIT~s ((K) ADICA fPT.I.(KK.)*)

3@l CONTINUE
NPTRvMPTRwi
IFCKP¶R.LT.INX)Gn TO ISO)

N RO wE PU

no Apt Ea15,dS
00 400 K~ml.SA
jF(lPAGE('(,KX).E0.IjGO In Ap1

Apt CONTINUE

dp PWRIE($, tOWER*I~l
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logo FORMATUXV,'... 1,g1, HUMSE RWSONSE ROWS ON THIS PASE,'#
W11,'TYPE IN A t TO REREAD THE Pk

- ~ ~ XXi1.TYPE IN A P TO ACCEPT PACE AS S,'
READ0(S. IRUI)TINP

lost 'DRI4ATCIýfl
_IPCITKNP.EQ,@)R[TURN
-PAUSE 'RES TO CONTINUE'
IERRFplu

END

1631



* ~* RNIIM V@3 21 14ARvY 8 1314815A orieev NFRT1P
.. RUnltm VIS . PteMAR*78 131det5d DF0g11A260Q92=0EROPTNI5Pd

psy*iK.11 VP3 go 31MARw78 13148154 I)O) I feggm lvl).vFt9FNj5P4

K K FPP ECCEE RRQR

x x F ZE R

K PPPF TTTTT N 1 555OP

T NU lP P A I
7 N 4 N 55 m p A 4

A

V $rI V N N 3 2FlA~ 13 485
48st V 3 NN"A97 N3485 555~o,@'IFR F PJ50
ASst V @ N NN SIsys 131814 1Fj2pvmxf.TIP



LOGICALOI KYRADL.XYGCOL
DIME43ION !EGU!V(?4)
DIMENJSION NAMEC4),LSySf2l,JmFAfl(3q).LOFL(3P).L~flEL(6)
DIMENS5ION 1SvS(4),1wD)LST(4).TSPK(2),!LISTNt4l,

X !COL1(P2),!CnL2(?9)
EQUIVALENCE (IRECNO,!E0U!Ve11).(!PGNfl,!EOII!V(3I).

DATA RA3K1"377/#,M1PA,1*Gf1~
DATA XfHRE, I TARTI8T137P, IfRflP.' ITFLI

C DATA NAMf(1) ,NAME (2) NAME (3) .NAIdE(4)/2N?.p,IP,2,4

CALL ASSIGNC3.'OFI')
CALL AS31Gw(4v'OF1')
CALL ASSTGN(So'T!It)
CALL ASO!GN(As'TII')
KEYBAD*P

IC3Psp
n0 lNl Kst,G

lot L~flELCK)um
00 too K41.20

lpe LDE6(K) vP
C

190 FtIRMATC/lK./
111~,1ETEP SYSTEM 1O '..'.411

NAME(2) ELSYS (2)
OEC00Efd.j99p#LSYq) ISYsIO

too@ PORMATfII)
CALL ASSION(SNAI4E)
*1AD(3)NL.NS.CIHEA0(K).IKu1.3P)
WR!Tf(8,tPAA1(It4EAD(K).iKu1.3A)

IN04 FORMAT (/IX,30A2/)
WRITECS. 192)

192 FOSMAT(/jV.'MOW MANY LISTENERS Tn EEE*!'
READ (5,1V931 Nn!L

193 FORP4AT(12)
WRITE (so 179)

179 F0RMAT(/IX.,t40W MANY SPEAKER4S TO OELETE?..I1')
READ (5. 193)NSOEL
If(NDEL.LE.A1GO TO 309
DO 3P8 991.NMEL

194 FORMAT(ItX.IENTER LISTENER In7 TO DLITE..?413
ME AD(5 a 195) LnEL (X)

105 7ONMAT(14)
3U6 CONTINUE
3P9 CONIINIJE

IPC(N2OFL.LE.Qt)G0 TO 31P
00 3P91 Kel,'JSOEL

196 FDRMAT(1t~.'ffNTE* SPEAKER TO DELFTP...A21)
REACO(S199)LSOEL(K)

log FORMAT (All
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3091 CONTINUE
31I CONTINUE

Wit ITE (go 196)
196 F0RMATr/I'1E.'NTEP ANY !NCORRECTsCORRECTEn KEY PAIR to IF OR)#)

READ(S, 197)KYRAU.KYSAOLcY6000.KcOnnL

NlGNL.NDEL
NS*NSeNSMEL

C
IFfIC8P.FO.1)CALL CSP1O6t,!START1
IDATAwISYSID.ANQ'.MASK
IF(ICSP.EO.IICALL CSPIVIh11TOATA)

IF(ICSP.EQ*1)CALL CSPICI(isIOATA)
IDAYAGNL. AND.N4ASK
IFCICS0.E'Q.I1CALL CSPIM(1,IOATA)

!DATAsYSHFT (NL~eP1
ZP(!CSP,EiQ.flCALL CSPOC(I.!OATA)
IDATAUNS. ANO_."A3KA
I7!ICSP.E!o.IICALL rSP!OCI!ODATA)
?OATAOISHFT (NS.-)

IPCICSP.E0.1',CALL CSPImo(¶,!ATA)H

IOATAUTSMFT(!NEAD (K)fss)
IF(ICSP.EO.j1CALL CSP!Oti1.10ATA)
1OATA@IM[IAf(K) .ANO.MA8K

op ?IC.SP.E0.11CALL C3PIf-J ,TOATA)

1PAICSP.FQo1)CALL CSPI0(o1 ,STnP)
C~ICSP.EO.PIWRITE(4,RPAP)'SYSIO.NL.N3. (1NFAflCK),K.1.3P)

$opI VFORMAT (Id.13. !3,10A2) 1 4

I CONTINUE £
REAO(3,ENDagQQ) (JEnUIVCKI ,KWI p74)
IF(IPGNO.NE.1)Gfl TO 2

!TLAAluPP.L!T(JC1 ).tIV(12.ALNn.2).1*PP.TL1STN(¶TLSNd

X(C!E0U!V(t1.ANU.MASK)*M1I~p)
IICNSOEL'oLE.P)GQ TV log
00 tool¶ Xmi.NSnEL
IF(ITOATA.!O.LSOFLfKI)G0 TO 1

10191 0nw1!NJE
IM9 CONI!Ni1FJ

IF(NnEý*LE*f~jGO TO tl1
DO I1 Ksl,NfiFL
IP(1TL1O.EO.L0EL(I()GO TO I

It CONTINUE
It@ COYJ¶!NJF

21 IFnITL.TD'NE.IOL1V)Gn TO 31
21 CONTINUE

Gn TO 1,7
22 CONTINuIE
2 CONITNL9E

IF(NsnEL.LE,A)GO TO 211
00 211F KOI,NSC'EL
?!(JIOATAFQ'.LslF~L(K31GU TO i

2 t tm CONTTNUF
211 CONTINUE

IFCOELLE.1P0TO 2toiz
no 12 IKs1,NnfL
IF(1TLI0JVtd.LDEL(I())GO TO I

12 COINTINUJE

2jq COwTINUF
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003 K217,74

~FCSP.D~flALLCSP~fl(i.Tfl)Al&)
I DATA@ ISMjFT ?EM IV (x) ,.Al
!~fUCSP.,Fl.1 CALt. rSP~fCi ,IDATA)

1IF(r.SP.Frn.llCALL CSP'Tfl1,73?nPj

Gn Tn i
C
31 CONTINLJF

I tICSPF0.llCALI rSPI(1f¶,TSTAP(j
I0tA T AulTi L* A ND* NAA
!V(ICSP*.FU.1 CALL r..%P~fl(¶ ,!AAl
?DATAUINPIAWFITL1Asog)
!UrlrsPjf2.flCALI CSP~nfjC,?lAAj
IF(1C3P.FQ.llCALl rSPInfi,ITSTIOP)
IF jrIA

Oamp FDROAT(14)
TOLIDETL ID
G0 TO Pt

C
.32 CON? TNIIE

IFfl3CP.EO.lHCALL CSPlrni ,?SART)
lOAAQh. CEQU!V(12).ANflMASKJ.MliAL
?FfICSP.FQ.tICALI rspxnoi.!ATA)
!O)ATAStIEQL'!VCII1 *ANII.MASKI.M04101
rI~fCSP*FG*j)CALL fSPIOC,10IATA]

I I r%Ar ¶ I. SHTPf'l ( rI JjI ? I.. Airs IFjti v I~ .!EOT A)#

IF( I KE YN.EQ ,K YB1AO ) KLY YtA luS I
IF r IKE YW.f G.YMA() )IE YNDWt~ YrlO
10 DA 7A. a 19 F N . A N r% . M A 3k
I~fC[C5P,E0.flCALL CSPIACI ,yIOATA
IOATA$ISHFTCTKFYN,.8)
I f CI C 3P ,F . I IC AL I r,3P I f CI ,10AIfA IA

10 A TAS a I F 1)UI V (I4 1 * A N ()."AI I*Mt 1A
I KFVLUISF T( f C!EnulvC (to) '. £NfIMASK) &M p P*

ItCI EOU I V I 10' AN 0 . -4A SK ) I (AC4t
JFfEVRAM.EO-.lIkPFVLmKv~ooi

!UIlCSP.FO.IICALt CSPI0(i.IAATA,
tFfIC9',EU.1 lCALL CSPIACI ,IflATA)
IF(!CSP.E0.1 1CALL CSPjnC ,IsTflP,

C

IF( ICSP~f.!. RIT (40 OF10) 11 MAT A,IK FYN I KEVL, IK[VYLI
IOSIDI*aSPK (ll
1030S!201PK(P) -
GO TO 22

999 CONTINUE
tFfICSP*E(Q.IjCALl CSPIn(l,,tEwf)FLl

JFjCICP.fG.lICALL CSPIrl1c,TyFkIFLl
IF(lCSP.F0.PlENflFIt.E 4
!P(C3CP*f0*P)ENnFILtE 4

END
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II* QSOlIm VV~IS. 21.MAIE.7p 111149120 DFn,:fqPFIpwMP13CflPE,FTNl7
.* k IS IF* VX3 .. F A ~.*-I P 1.3:4QtP9 OIMs(2MPVI-1R¶SC0AF*7Nl7
0*PSX-flm VM3 *. ~¶Mh5k7P 13140120 nFV1PVI~P5W PPJ3CI)PE.FTNl7

ssssssss cr'cccccr rr)nfllnf WQRRPP1W1FFFF
ssssssss cccccrccc rnnnuirn RRRRRN Fl EFEEEEE

S3 cc oni nil RVn vp ~F
535 cc 01) or' Op pp EE

33cc (111 nn RR RP FE
35 cc Oni nlf Rp RR FE

353558 cc VII nn RpEpR EFFEPPP
353553 cc n0 Mfl QIppRp~pP FEFEFEFF

ss cc noI 051 "R Rp FF
33 cc nn no FIR PP FE
SS cc no 00l RP P" FE *o
ss cc nu nnl PR RP FE Op.0

ssssssss cecccccc winilmn PR PP FFFFFFFEEE so
35535535 CCCCCCCC cJflfnnlf lp FIR FEFFEFEFEEF

FFFFFFFFFF 77TTTTT7T7 NN NN fill 77777?777
FFFFFFFFFF T777777777 Nm NNp fill 777177777
FF 7 7 PIN NN to 1 77

FF 77 NN Iki' 11it1 77
FF 7T NNNN MM 77
FF TT NNNN WN 77
FFFFFFFF TT WIM NNj WI fit? 77
FFFFFFEF TY NN NMNM 144 11 77
FP 77 MN? NMNM lots 77
FF 77 NN WNNN lii77
FP 77T NM KON I77
FP 7T NN NN to 77
FF T7 NN NN it 77

F F77 PIN NMI 77

.0 PSV1IP, VP3 111 91 v14AQ.7P 13149129 nFlp I 10m, ,01011SC0lF .1rN 17
0* PSKtIM VM3 . ?IwMAPE.70 131ud9u29 D~lPPmreP*,IPsSCflPPF,7Nj
.i SY*IIm VP5 . 21PMAN-7ft 131491211 nFlP0fvPim,qpm4I9sCflRFVP7I
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r

rALL ASSIGrflrlfIo3IP..wvf.,VFYlI
CALL AS,3tGNr4o1 0)F 1010

I CONY TNIIE
CALL CYL frnrf'i
CALL SrnWFfTr~rI,'I

GIN in I

Clg liY NF T fC m
C
C

C f1AGLnslTyc w14YIF TfS7 SCqRTNr, Pkfl(iPAM
C
C
r
C 3 OEC 70t

r

C SIEVFN MFIT.%TFR fSIVMICEL. H4ANSCOn AFS, MA P1731
r
C
C
C
r ThSO 1 4 a NII'mAFP FIF SliIiFFhTIIF'S CflRRFCl EACH LISTFNER

C Nom-1. a NI1tPAIP rlF OiA1l' FP iTIIOS C(IRRFCT EACH LISTFNER
NJ M L a Nj9IA4MFQ (4l LTSTýNIJPS

c Nil"S aN11-4AR OF SPF'AKFRS
- LTSI c MI 4~hl` L79T'ENE

r iIPPFINT %PFAKER

7 K F Ym PO4FNT 'KPY NJLI'AFR

C NXFY 2 CIIkNENT K(FY INDrX NI'imREI FflP KFY ARRAY
F:TFA(;Fi v P4cF -ir !Nr Srr)RFn

r TFFAT 3 JO~fFW FOR MAN1 Ff A~lPF I
C I a VOICTNr.
C P a NASAL.ITY
r- M a S'ISTFNT!IMN
r d1 c SIRIL AIO.N

1ý aGRVNS
C - c~ COPPACNFSS
C 7 a iEXPFRIMI4JTAL

r FIFATiJRE ARRAY V'EY:

C PRFSENT ABSENT
C HATN EEAYIIQE f L.1f , e L,P.1'l L aLISTENFR NIIMAER
r StIR FEAT PQES (Ll,) (L9P
C SUR FEAT ASS (LottJ1 (L,2@31

FfATf1QNtM) a ME~AN FOR w , m
C FEATflr4,Nm) s STAPI)ARn FRPMR FnP N,M
C FE AT (I A , I,M) c 4PAN FOP PRF~qFNT + AMSENT 5STATF OF m
C FFATfjAP*,ml w S.E. FOnl PPFSFNT + AI4SFNT STATE (nF N



C
C PAGE(TaJ.N) AND .NPAGFC!.J,1()s
C I m FEATuRE
C J a 1:PRFSENT 21A91¶ENT
C k a IIMATN P15U91 PRES 31SU91 ARA

C

DIMENSIONKEf.Kye(Rj
OZ'4ENSION NEbiKEY(5IR,E44

C

CONMON/A/IOSYS. 15V91FC501 ,NAp4F(j5),
I NPAGEC7.~t3). MSPK(1IS*O)*mvEY,L.FTTFR,

INTEGER ANSWER
C
C
C
C
C

DATA IALPHAIALPNH,2HAA.2HF6/
C StJR FEATURES KEY

DATA ESir9..1,0eI3q..

C
C READI SYS~TEM, NUM"RhI LISTENERS. NtJpMRFR SPEAKERS
C

?F~lCOMNE*91~Gr TO 19149

CALL ASSTGN(691n9F913'
C

RE AD (31Nw
READ(4.103)IOsysNIIML,NJMS,(TSY3TE(!I,Ts1,3PI

1913 FDQMAT(14,T3,13.304A2)
loop9 CONT14JUr

!F((LIST#Ij),T.N11M4L)G0 TO PPP9
LISTvLT1T+I

C
C REAl) LISTENER 10
C

READ(d.1P4)NAME(l TS1)
1914 FOIRMATfId)
11491 CONTINIIF.

IFC((SPKsj),n7.TN11MS)Gn Tn loan19
!SPK*ISPK.1
DO sip1 1.1.7
00 $IF1 J91#2
00 big xs1.3

6I10 NPAGE(TvJ,X) a9
C
C READ) SPEAKER NAMEL, KEY N1IMAER AND LFTTFR
C

READ (4, 193P)M SPK (LIST,ISPK NKFY ,LFTTER
191391 FORMAT(A~sT3,AP)

e4KpY a NKEY

PF(NKEYNE,KK)GO Tfl 04P1

GO1 Tn 1,59
6911 COMY TNu'F
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spy !F(NdKEY*Nf.ll1jGn TO HPA
NKEYaI 5
GO TO 150

Spa ?F(NKEY.NE,112)GO TO mpg9

GO To 150
899 IF(NXEYNE.113)Gfl TiO RIL4

NKEY8I 9
GO TO 159

ata IFtNK1EY.'JE.t15)Gf TO 411

GO TO ISO'
811 !F(NKF.V*PF*11RIr~n Tn A12

NkFYu2Pl
GOc Tn I.sp

812 IF(FiKEV,*r..318Arvft TO 151
TF(P.EEY*LF*3PkI4Gn TO 151

Gn TO 1514

NKFYoNKfV,1
GO TO) 15

111141 lF(LFTTFQ.Fo.tAI.PMA)rnl TV 152
I'll WR TF (5, 3q9, NEYDLFTT~k
3po F(oRMATe,,,I, .***.. NO KFY '.T3,*1,'

STnP
152 cfl"TTNLJE

DO 1527 (.1,514
11427 l(EV(XtjskFKFYCK *PIKE Y

DO l1J4 WAGE a 1,4

c R4EAD CORQRENT PAGE

19 EAO(4.19?)((IRFSPeIrflt.TNMWI.TRPOWu1.2Q1,CO)Lm1.PI
C
C
C

197 FOQP4ATC54111
DEI 2013 1 COLa1i#2
no 204d [EOW 82#91

c ES~TARLTSN FEATIIIIF HE!Ir. SCf'PFI)
T( IR0WI I.F.4IFE A Ta RU '1.

[TEMP uIllnwul
IFEA£Ta 40 (ITiFM P,7)
[P CIFEA?.En2*C) TFPATB7

c ESTARLISW WW[CH tfLUtMNi PRFSFNT STATE nF FEATtU0! i'S INS
[PRESXI
IF (IPAAE.LF*P)JPPFSsP

c FIND KEY ELEMENJT
KEYEaBI Po
[F tICOL*EO*3,PIFYFLsIP(IW+P9

!PeIPAre.fnE~.)GOT(I 2014

IF (rPAnE*jo,3qGOTr1 POX
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!FfKF.VKFYFL),NE*IPRFSIINflEVaI
Gt'ITU 299

29A F(KFVfEEYfL).fQ.IP~flES11*Dx~t
c lofE at IMPLIES MAIN FfAltjRF PRFSFPN¶F 2 IMPLIFS ABSENT. i

209 ANSINEW a IN
!P(!PAGE'.EO.,0GGTO 291
IP CIPAGE.En..'1 (flTf 295

GUTU 294
295 IF *AvxYL (.lfqfrt W'WI IANSwFR'1
204, CONTIMIJE

IF fIFEA?*F(O7)r-IiTfl 257

IF C I PAG.EgFJ"1TiiW I IilMm
IF KEYRI'A (KEYF.I. , 7111"MP) ~En,0) Nsi~lPu.

251 AJPAGF I. (1. ) v.J ,~ I )P @ NPAGE PF X , I IlE#,NSIMPwFwRli

GOTO 28 0

GOT 0?24
213 Nv ACGf ( A T N-)F x, I ) a LIPA GE (.3. I N nlFW, I I

NP A C, F (,, 1N f) V, .5 t IP) aN PAI~ r ,N 1. 1 FI 9P I ANs wF k

N pA GE (4 , T I I F v,11 Pi ~ P) % A F f (4 1) I~fl K i . iA P .A14 So FQ
60iT (1 24)

255 Nil &(,E (S, I rEV IIuP G ,1KrFx A~ F

NP A GF ('%, I (NEV. PSIHMP) 0NPArt (1). T N'P V k*Ni,4P) ,ANSIFRp

NP A G. (A, I NrE V N .5 11P) ON P A;E (A . I 'lF NI ,454P I 4A N iWj

2417 NI'AGf(7, 7NflF. V I aNPA(.E f ,I nfE I ,I I N FWN

2P4 C ON TIN:,E
2Ai r P~I 1,

c

1 91 rU Iu'IJTNIlt

C ~ ms

f(P N T 1-4 Q

c

RtjF~r)IT I NE SrlFF (',Pl A fl



C

cCmmflN/ A/ TflsYSSYS (54 1, IA MF(11 SI14,PA114 (7 , 11131,

IFr'NPL*CF.NE'.l~4;CTn 9
F OIRftAT(' SYSTFm T~sTyr: 'IK3ApvNIrE L!S1FNEIRS at.v3

I 'SX.IN'IMHF~I 3PkAKf&WS *',y/i

5;4~ A o rNT!NLIF

Ont 22 KxlA

L a A*T.I.P.I'-P
PJTrT a 14
TFPK.NE.11NTnTmA

C

c

6t TOT~ a FLflA?(oT0T)

NI-AGE(T1,?K) '1TllY-NPAF (Y,J,K1
41 COiNT INIIE

29 CONTYNLIF

F) WRI TE C ; ;77~ )tNP Afrýr( I pJ 9 11,jai91
'1 wNT~F(A97ft1 (NPAf;F fl *J~pJ . Jul p91

r) WOO YT E (A , 2Fwf) f iPAGI- r?,J,T I I.Jei :)

'I otTTF (05,2011) CNPArdF (2,J.1),lu ,7J 2

11 W1,TF (15 A.M9 t1JPAGE (3,JII.lei j, 91
T 7 TF (A PJ4 (NPA(;F f-1,. 1,21 Jul

w T T F ( Ai, 7MA) 1 C.P k.t ,J.11 J.a 1 .21
r r' i F (A, pp4!%1 1`010AG F (4 .7 . I) I u .I :)I

ri w 179 ( A, :Q7 1 ( f-rI r'i I. i, I I~ .1 9
n w6 T TF r K, A41 Pr S~ t, A. 21 .73 .7

T T ; Al ,I Q 0 1 f%, 6 f- (V A , J 2

2 T~N T F dI f -PAf.K(S I l i 9

wT 6 A T , T fYS fS~I , Iii(;f J N 1),NIM
2 P (A T i T i ,AM. TS

7 hi3



2PP 111M 4.%11M + 1%AYA(LISY.YSPKP,T1 + D)ArA(I IST,.ISPKR#Jl

w (01F, -L3IMAPK (IT.57 ,TSPKR I.811M

204 ClINT I ~I -tIf.
&WkITF (ft, A 14,N

wk IF (A,i 4,4

2;49 SFPNl( II R'A.V
nol 2oI at , ss e ,P

nr1 211 lKuI8I.Nl1"S

211 Akd1Y(m)UOATA(t 1STk.K*T

CALL SrATS %IIMS. 5,X R
Sf N9I) CI a w

212 AkViAY (K) uATA Cl.t5T,1(,*1`
CALL *5TATSqfI1i'4S,W .S

StNJI(A) 2
M41)J(41 a S

otl 213 Itsi.NlIlMS

CALL. STAY S f~~S

St NI (Sl
St NOl (#Iaqm
CALL nfy lf I. SVNfl)

nvP 14 T1,8131,44

21A S,,IM a 5IHM + FIAYAfT157T.KIT)

2 1 AWRAY(K) au14Af

CALL STAT~fNlImS,.%1~

5FNO Cjv rq
Dr) PJA K.I*'JIIM.
511%4 a
01) 217 !23.

2 17 51!m a 3lim + flATA(LISTev,Y)
2 16f ARR~AY ( K I *1"1 1

CALL SYATSfN1l4S,W,511
st~rl(3) a v
SfNI)C41 a 5
(it) pig W181 N11"s

n0 21A4 fal.3 1 PA
J a 1.1

21'o Sum o 1511" + nATA(l.TSY,,kT) PATAOI SToKo.11

219 AkqAY(K) X 304M/12.10
CALL. STATA(141INS.V.R)
SEN.Dthl a

CALL flijT(.I%6,SPNfl

0(1 %Pi TSPIR a j,N1IMR%

WR1YE(ASP
wwiITE A,j 1pitynS, a'TSYS(l) #lei .*3lA .N1ImLN11M3

3~1 O0MT(1~,'.*..'' PFll SPEAKER1 1.A2,' ''I
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1 21.*O*'/ LISENFP11.d1,1 Scnw~Fv/l

no 3714 LIST U.NIIML

SUM u.
nn 3P2 IuI..31#6E

~3112 SLIM a SUMDATACLIST.TSPKM,I),DATACL.IS'T.ISPKR.J)
SUM 8 3 SIM#I . (A

Wk f(At 393) N AME (LY S
T
) . S11M

3P3 FnRMAT(¶ K,T40V7
3114 CON I INUE

WR!TE (6,9153)
WR I yf(fq, dtNA)
01' 311A ulot 0.?

00 311 KmiOI.N~L
at ¶ ARPAK (K) mOATA (K, !SPKR * I

SE NO (2) as

312 ARQAV(V3 uflATA(K,TiPKR.J)
CALL STATS(NIIMLV,S)
S3 NO (3) By

313 AARAY(K) a (AWWAV(Klo).ATA(K,1SPKRI))/?.51

Seso (5 B
SE ND (AI uS
CALL UiI!(!.SFENIni

415 CONYTN'II

SLIM a 5*I Ii
'3(j 3tA Ist.31#.S

314 SLIM m Stim + nA?A(K,ISPXU,T)
3 15 AR~kY(K) a 5gJM/A.*I

CALL STATsCNII
4
1,W,S)

SEN~r I) m

fln 316 Ks1.NIIML

no 3t71.,3,

3 17 SiOM. SiJP*CATA(I(,jSPKR,!)

CAI L S¶ATS(NIIML , V ,
5 NQ (3) my

no 319 AsI.NLIML

no 3114 fal,31,5 i

3 18 SliMm aSIJM*DAYA(KISPKlRI.fl~ATA(KISPK5.jl
319 A6'PAY (K()mitM/12,( I

CALL STATS (NIiML , K *

St NO(6) m5
CALL UjCAS~l

* WwWTE(A,49A)V,S1
TkP (I.7)SPXRT mY

?..MPf2,ISPKR)23
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3 Pm FOR1MATf' CflM~j!N RFSSIIL?. * sYA~n&RnAf EpwwfiE ACQns¶ '
I fSPIAi(ER AND I 1.TFNFQA.,..'~
WkjIF t6.do3)
WkITFE(Fi#4014)
NJIIMT a NiIML*NUMg
no 121 Tel 03'%02

DO 3P2 KsI.N1IMI

nou 3227 L a I PILIP'
M§NUIMS. (K..i + *

3P2 £'AkRACM)mOATA(X,t .7
CALL STAIS(NII'¶Y,W,5)

00 373 (uI.14timi
Of) 3P3 Lel.NIIlmS
MwNUMS. CM-I) L

303 AR~RAY (141 rATA (K I J)
CALL 3TAT3(NIIM4T,WS1

SE NO (A 19.

DO 324 K aI NlIML.
noU SPA Ls I aNIIMS
MEIJUMS. (I(.¶ IL
Stim a flAyA(K.L.T),OATACI(.L.J1

324 ARRAV(M)m311M/2.(4
CALL STATS(1y11M!,1KS)
SEND (51 aW

CALL OIJTCI.SFNn)
,21, CONTINUE.

no 325 ,(Ut.NIIMI
n0 325 LuIN.NjmS
MuNUMS. K(t) 1.
SUM a F
noh 396 T.1.#31#6

3 P 5 SUIM a SUmn~fATA(K.L,1)

325 ARRAY (M) uslim/1.L
CALL STATSCN11MY,.5.)

SEND (211115
On 327 Ksl.N'ImL
no' 327 Lw1.N0`1S
MINUMS.q CKai ) 1.1

328 Slim a SUIM + MATA('(.Le!)
327 AF.RAYCM)oSUM/G.r4

CALL SYATSCNIINT,V,S)
SENO (3) ul

00 E530 ( A a SM

On1 330 LBI.NlIMS
MaNUMS. (K.1 3L

no0 331 Iul.31#6

331 SUM.w SUM.OA¶ACK.L.T).OATAfX'.L.J1
330 ARRAYCM)uS1IJM/t2.F0

m CALL STATSCN11MT0Yg5)
SFND C5) 8Y
SENDCOIIs
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CALL Ot1f(AA,SIENfl'
WRITE(86dQPI V*3

5M2 FoRMATr,, MEQAN I.Qf2PV.F5*?jj
5013 F!1RMAT(/9 A.F. I.Q(2k.F5.211

NPLACkep
RE~T URPN

276- 1PM"ATf1P.K.9MA!'J ATTrO1'.jlRW, P4iF%17V 9 9AP5I//)
277 FORMAT(1I'SW8 IvOC',93K.T2,1K1.TP)
274 PFlPmATr:)p,E1 F!R.',I,1Ey2*11E*Tp)
279 FC1PNAT(POIX, NJ-~C*2~?1X1/

2MV1 FIIPMATe¶5xl, 'ASIJ5l,2PW.T.tPIY.!21
2P4 Pt.QMAT(2pE v0 rIXp~~2,t.p

2A5 FOPMATfPON, 1IIPJVOJC()fD,1HY,T2.11X*!P/)
2A6 FIIRATM9V.'S$T8tL9t,'qXTO,1It!21
247 FORMAT ei * 'rRAVENESS' .21X K. IW* 9
2ad FORMAT(IS~e 'C)4ATF8.1VT.1oP
401 FOiPMATt' nRT PMf~Ao' ANI) sTANnARI) FQRIIRS FDR',1l3al LSYENFRSI/)
4011 FORMATC' SYS~TEM 1INflFP TESTi I s5VAt /I
4P2 FoRMATtI NLIMPEIP flF SPEAi(F$R wITv
4X3 FORmATe,/j M4AIN ATTi.:MIITF:',IpK.'PRESFNT'.1IAX,'AASENT'.

I IMI.TOTALI/I
dud4 FORMAT(2IAXD3f4Y,`Pf4FAN s F 1 1
49Q) F(JPMAY f/3P~l****V.****I

I 3iAV,' IFAN a I,Fhj.291 *I/

I tIY,.'I~TMAL nDf jrnR~E: 'I~'
I3PY,'. S.F. 1 f~ 5  */

ENM
C
C
c
C
C

S~i)Fk(IJT!NE 5TATS(N1 1mEANJSTflFVPj
C
r

Cnmo CN A / S YS, 114Y .1 (Imi , IIA 4F ( I.MP AV.F7 P o31 o

KMSPKCt5.9I.MKEY.LETTEFE.LYST.TSPK.NtPmL.NLIMS.ARRAY(6P).TWESP(2,29),
kDATACIP,4.3P61

IN a FLOATfNj
no I li 1N
y a I + AQRAY(I)

VMEAN a V/EN

nti 2 lia. N
2 STnFOR a STnERR * (APPAYtTj.VMFAN)O(ARPAY(YiwXMiEANI

S~fl(QR a Sr3R?(3TfEPR/XN/VN1
RETURN

fl!ME'JSTON VCA)
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IF (K Ef3. It IKan

TF (KEr2. I 4JK m
IF (IC E3. I72~wM

IF (K.EIn*151iC@q

IF(XI *Ef). 1'5K@91

C-C TO( I Ip

RETURN
3 #IR17 F(05 ,4017) fK(I),!a1.Rq)

RE~ TURN~
4 WRIVE(S,dON)fKCI),Iv1.A]

REUTURN

RE TURN
7 WR ITTE(0), 4tl IfX(!) lei ot)

RE TURN

RE TURN

RfI TURN

RE TURN

RFTIJRN
4pi5 FLIRMAT(3trs fvn ICI mr, # sQX o3 r3W OS. 2. 2 W FS. 621
426 FORMAT(SX, I FR Ir.TYTONALI .4W .%(31 .FA , 9 9 v. F , ) 1
4P7 FORMAT(e.X, §NA o-FIICTIClNAI 1.3e3V.Fh.q.2xF.2,

4P9 FUIR-AT((i!, 'GRAVE9.QW.3(3XFA'.2.2V.V5.2fl
41'4 FflRMATCEf.W, A"E Q3txFpvA*,,
411 FOiRMAT(3. ISISXTfN,.C3.1..~F,~
412 FRA 1v VlCI'8,(vF*,xF~~
413 FI1RMATCAY, 'UrevoIr.EO'.11W,3e3X.FM,:,W,Ftp1.,,)/
414 F(IRMAT(3X, 'SI'iTLATION'.6V.3(3X.FA1,,PX.PfA,PII
415 FOIRMAT C.1, 'rRAVENESs'.7X.3,3W,F11,.P,:V,ph*,,)
416 FARM4AT(~, ktnPCýES.X3(WF42pA.1
417 FCJRMAT(3x, ~TLItg33VF.,WF.1

SIIRIltUTINE MATff

X1ISPKI(15,Q).MKEY.LETTFRL!.¶T.TSPK.NIJML,NUMS,AIRAYAyc1r).TQESPr2,.,q,

nImENSTON X"ATQ(I5.6) .ITALK Q1.ANS(2.AI
nIMENSION fE(56.AC5*~~!)Sqe),~A(5
DImENSION NMFL(OSJ
DATA TRLMK/2N

NCK K a A
WUMF 914

Dnf 2PMi Zul.IINL
nnl 2P(4 Ku1.NUMS'
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no 2p2 i!.1,3t.4

202 Sum.Sum~flATA (IK, T17.OATA (7,K,JJI
SU~ueSUM/12,

2UP WMATR(T#K)@SIjp4

312 C(1NTINUE
002002 jJJol#KIKK

DO 203 1.1.9
2P3 !TALK((y)wTSLN9

no) 2p4 jw1,Nii?45
2P1 !IALI((T)nMSPX(1.TI

WRI IF 100o)
WkIeTEgRqo7)!r,5YP,(!0,5(Y),!u1.30),NIIML*,NUMS

IF (hUMS.EO.31 WRjTF CA,lLPW)
mli FO0AATCII*4..4X4I.mf AN.4dX.4wS'~E.)

1002 FoRMAT etHW..0X.4H'4FAN,4K.4IdS.E.)
wRITE (S.10?)

C
C

DO 2M LYSTEI.N'IIL
On 2P5 ISPKuI.NOMS

2P5 ARRAV(!SPIK)uVMATP(LjST.ISPK)
CALL SYASCNII'4S,Y,S)

201 WRl!TE(5 101 )NAME (L!SI I# (MATPCI-ISYT, TPK) 19PK81 HlIP4Sj , ,S
0n 2P8 ISPKUI.NIMS
00 2F7 LjTslm1.P0ML

2x7 AE)QAv(LT3T~u~mAT~l LIST. 10PK)
CALL STATS(NtUmI.#YpS)
ANS (1, SPC) aX
ANS(2D TSPK)s USjtS

2P6 CONTINUIE '
:R ITF fS 01 105 (APIS f2, I $I ., NtiMS) R
no) 2P05 ISPKa1.NLJUMS
no~ 200 LISTaUI.II~ML

Km NUMS. CL ST-I) .13PK
208 ARRAYCK)vEmAR(LT5T,ISPK)

NUMTsNUMS*NIIML
CALl STATS(NPo4lTX,31

WR!TEfm (6.1 00

WRITE tfl, 1 71 TOSYS ( ISYS(7) .191 .30) NUIMI. NIIMS
WRITE(6.10P)

3pij FORMAT(//21K.'L!STEIJER nEVIATYCINS FROM SPEAKER MEANSI/11

IF CNUMSFQ.S)WSEITE Cfa 103)
IFCNIIMS.F0.3lWRITEC6. 1004)

1003 F0RMATC1N..51X.3HVARl
1001 FORMATCII4,3PX#3I4VAR)

bORITE CS,1Q212
N NUMSONU MUM
K NU)ML. NIJmI
T CT A LGUV 'd '4S*XNU ML
no 3X1 Jvu1.MIMS
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SLIM a A
nin 30~2 11111.1`iIML

3P2 3IIMUs3M*XMAT0U ,JI

sil l#J (j)¶ R.Ju/ .I IMI

nill 30~4 jl,~4lIMS

3014 3I 9'1U*, * T (T

nnl Ap'j 1z1.JIIIML
31A5 SLI 49 51m *yL M ( I

fit? ~aSlm% 1.o *IN!I

,11`1 3(47 jul *NlIV484

ni Avim jai ,'vtims

VAR( I) RSS/VNl'4S
IF (VANCT)I..Fvfpjr~jrq, TMI I'1v

3360 WkI TF(As 101 NAPI, (tj . (Ill-virjj~ .lei *lIlm5j ,VARCII
C

CALL Ut~ fM~~om *t".TFFTT
C

.506 CflNTTNIký
C

Xf9' 3 U ML. tIMS5.1
WR TIEI (6, AtM9') NIJMS* ,k P

d49' FflRPAT(//' F STATTST!r IýlP TFSTp41; tArH LT~qIEFN1
Y AS AN OUT.LYEII'//o rflMPAIF w.TTH F PFREEN~TAGE PnITN

WQRIYE(6,4AI1)
dPI FDR9MAT(' LIST, FI/)

DO) d02 Iw1,NIIML
-WIjT1F(Ad0QIIjAMFfCI1vFSTATCT)

del.5 FflQMAT(Tl5,F6*.3)
d02 CrINTINtIE

IF (NUM4L*LEjSTt1P
N1iM4E a 1JP4F, I
NMFL (NUM'F1 MA-'4E (LAIfl
WRIT E (6,1iol fNM F.I. (1) lot .Nl'mEl

5110 FrJmMAI(/IX 1'MILL ELIMtl.dTA)
JF(LAINc1*FO*MtM1~.)G TV 1109
nifl 31 1 TsLATrI.NIjMoL
IPi '1.1
NAME(!jmMAME (IPT'j
On' 311 J.1.NiM!4

311 XMAIli(t,jjsXMATN(TPt.Jj
31 A NLIMLu'4IIML.1I

KI(KaI
GO Ini 3tp

CC ~ccc r.c cc
CCCC Cc cC Cc
CC CcCC CC

11 flPMAT(5W*@(3XAP.9Kj)

1112 FOQIMhT(' LIST,')
103 FOAMAT(Ay.ISPhAI(FP5l/1
l1111 FI)QMAT(/t MEAh',1'K.11 (pw*F1,pI/5
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130wo I MFAW a .epI*9

X13V,vTOtALillRT 3Ct)REl *'.15K.'.'/
EA,.S.E. a *Fi2?*~

IP17 FUQ4AY(' SYSTEM 1.!4.ibW,3PA2i/
~X5X'lUM8IE.0 LISTENERS v@01~3/
WSWK.NUMMEQ SPFAKFkS *.3/

Ind FORMAT(IHI.? t)

si'MftfliYTtE STATS(N* EmfAN.8TflF5R)
Ct1MMfIN/*/TflSYS,.TRV%(5(41,NAMve15S).NPAr,rr7,2o.il,

VMSPiK.15,4 .MgEV.I.F.TTI'RLTSYr.YSPM.NtIMI NULMS, ARRAY (0im) , RESP (2,29) ,

XNaFLOAY N)
Ofi I Tat.PJ

WMEANSW jfyN

nin 2 isl.Nd
2 STflERIwsgTFERPI* (*RAY (ll-WI9EAM * (ARRi~f1)-KMEANI

3TnkRRv~SORT S~R/V/~
RET URN

SUARMf'T!NE Ou,?L.R(fl*?A,N,!P. niTfl'F.FSTAT)
flImENSTnN S(R.6) .nATA(IS.M ,xMFANCI(, TFMP(6I .S!NVf4,6)
fl!MENS~flI FSTAT(I1i)

c

K9IPsK* (K.VPI 28IS PAGE IS BEST QUALITY lp Clca
X SnmTP&.~ j Mq.MIL"

WKMPsKMP laWM C*Py PtM2ISHE TO DDO

14 A T I n V K M fXSO
DOf lai's Ivl.IP

INS WmFAN(J~w.S,

nnl jol !ml@N
Tpf!.pFO.!nLITjn TOI 101
I M F A (.1~ *,sX A N J.f jI+0AT A IfT

Onf Im? ejei.p
I A 2 Vl4FAN(J~uvEA-4fJ)i/K

I00 153 Is1.15
TFlMP (I) 81A,
nlo IP3 jaleIp

1a3 S(1,J)*P.

Of) 154 lsl,N
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Do 105 JetelP
Isis flMP(JluflATAr1,J~..oF*AN(J)

no tIn jint,ip
106 S(JJJ)aS(JoJJ).TEHP(Jl.YEMPf.JJ)
104 CflNT!NUE

00 107 1at1*P
00 107 J0.tap

C
CALL TldVFRS(SoSINV.IP)

C
no tit jailap

lit TEWP(j~wnAY*(TOIITJl~XPMEAN(Jl
C
C

0.0,

00 112 Ju~l.1
112 nmuflTEmP(I)*S!jNV(!.jI.TEMPfJI

KMP*K.Ip
FSYAT tnuTi mRATIO*P

C

C ....... SUARMflhJINF INVFRSE .. *.....
C
C

SURROUTINE INVERSfA)",NJ
flINENSTONJ A (6.6) .8t6.M

no l.

IF (10J) 4.30 4
3 R(T.J)SC.6

GUTO 5
4 R(,3
5 CONIINUE
6 C04TI'IUF

on 45 Kmj~m
IFfKwNj 1P,30..3P

12 !MAXuI(
A"A X@ARS(A (K#XK3

00 2P IvKPl#N
DFEsAMAXvAOSS(A( C!j

IF (01FFr) 15#.20.20P
Is IMAXNI

AMAXuASS A(A CIK)j
20 CONTINUF

25 00 29 J01,N

A CTMAX .J)uA (KPJ)
* (K ,J)UATMP
ATMP4Pu(IMAV,J)
q(IMAX#J)vm(vfJ) 4

20 R(KpJ)@RTMP
nFE, o*FL

.3P C0NTINduE

182



fl!FFvU3AR~a('K, ~P5)
IFIFFenF)93,A 93. 3

35 DFLNA(K,kl.flFL

Dfl 34 Jvl,4
A (KJImA (K .J)/PTV

3A P(KpJl uAtK,Jl/fTv
nO43 !*1,N'

AMULTMA C?,K)
IF CaI~K34,43..30

A( I pjINA (I, j I .AMIILT.*A (K* .1)
4 8 6(7 JI .11 ( JI .AONtLT*R (K, J)

43 CONTINUE
45 CnNT IN t !
go RETURN

93 WRiTF(4,t 13)
11.3 Ffl$?MATC/I* SpdrIJLAR MATRIVT el,1
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SYT!u TFST~fn: 1104d 1i5-PVC-77 P~lnAR I

'NUMRFP LITSEN~ERS~ M It
WIMMEW~ SPk.AXFUS U 1

FUR LISTFNFW: IP77

AV p0,~,m THIS PAGE IS BEST QUAI-!T7. 7711'2CA!L=

RU 03,75

MAT14 ATTRIPLtITEI PRESEN'T ABSENT TflTAL

MFAN S,.E, MEAN S.F. HFAd 3.E*.

VOTCI~, Im % P ol*Pf 67.50 5.89 43,75 2.95
FRICTIONA~L 1,c 004'.1 PP, v 01'.. 56-. 91.67 3,d3
MON.FRICT~fl'AL I PM .PI P, 9 1 *I. 67 ft. a 0 95, 3 3,40

NASAL TYI 9'5*R. 3. 01 1 C 005. SPSP 07*92 17

ACUTE QjA7 ANS t¶55,5 P.001 95.83 3,48

SUSTENT~flN A3.31 45S1kf 5A.13 .1,48 7P.83 4.50
VO!CFfl 70I.Mm 11.70 450*.Fp PP.4I 62.501 11.79
ujjvnIr.En Qj.F-7 A Ar Afs.67 13.61 7g,17 3,40

~IRTL AT~fn 0*A 3 40 1 s PI 015 mm5 @7*.92 1.78

Lt19v nI C ED 91,97 A pp ¶5M*55 05.Np 95.83 3,A@

GOAVENJE.5 Q1.67 3.45 79. -17 9.33 85'.42 3.43
VOICED JAM M ,P s* o a.5 me.5 tam5 ogle5 3,3
uNvOiflrn ~3 3 A Arm 58. 33 14 PP 7M,83 a.$@

(rOMPACTNFSS I acfA &.55 15,5 so 10 I ¶5,3 04 A.9

V 01 CF. M I On 019 C4 pp I~~~ P'.06 1.5 so,.s36s

UNYVOIC~Fn I(IM.CP5 P*c's Ito*5 &.5 5."o 0,06

TOTALS 04.4A 2.7 875 ,33 94.97 1.13

TOTAI. ORT SCriRFI
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SYSTEM~ TFSTErDg 110Ad 16-DEC-77 PRnAF I

NL'mhER LISTENERS a 3

NiImmEaw SPFAK(FQS a

FU LTSTF.NFRqg 3;j5

RD 93,75 4

MAIN ATIR1RUTEi PRESEPY A8QRNT TOTAL

M~- S.Fi. MEAN S.E* MEAN **
VOICING, 98s*A 3.4P 91,R? 6*Re0 03,741 *~FR!CTTONAL 1(~'~4 s * N. PP IMI' m *P,.P 10101.0110

NON.FPICTTDPJAI. o1*.7 RAAp As.33. 13'.6t 87*!5m 13*tj
NASALITY I Pf* .~ tip, 4 9 eq 3 3*d. 8.9 I.(-QAVE p~4mvr Q~ #I.7 6.64 95.83 3,40ACUTE P,4Fp t 1m.a 1,R13 10'!*qp P'fl

SUSTENTION M*3 t9 7 74.010 01.9 op4,67 6.51vOICEn 1 ~ 1.79 715. p p 11.78 spso 16211UNVOICE 1A A.PUI 75jas 11'.79 70.43 6.66

VOICED 75*UL4 11.79 1 o I ' *Pot 67.58 5,89

GRAVFPJESS 91.67 3*dp 7PI031 3,4m At,29 2*.95
VOZCEn) 1PPPP ~Im'p. 193.36 .to.Nvnl!tf N%*33 ARp 41 157 A4.8m 82.5% 5,69

rOMPACTN~FSS tpf, . p O;.mip Ap~p(' PPP I"*1 33V n I CEF) t 140, 0 P.Pp I 1r'. PP f .PP I*3 "Vt.3 41 9UN~VOItEI) 1 v p ,ma 0P*po 1(r*3 3.3 Pal *3 IPA, em

TOTALS 37q Q 33 .A m*Q 2.78

"F MAN 806.19
TflTAL nR~T SCflREl *

* S.C. 9 ,7p
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IYSTFm T~hT~Fl: 11:44 Il-:)FC-77 F'P(A7 I

N4'm4~Ek LTST9NEGS a 1

SPKR~I SPACf5 S

9 V 04.54 TIS PAGE ISBEST QUAttTY P2RCfCAkI
,JE 04A * 1
RO 92,71 9WYFIIIZT D

"4AIN ATTR~qLITtl PPF~iFNT AI4SENT TOTAL

mr.Am S.E. MFp,4 S.F. 04F A4 S.C.

VOICING tfqn.cotm - Pm~ Q1 0;7 F; . A 05.63 3.4fl

NASALITY 1 M!4*r . ~~ lq~~k p'A i.*q me ivm o 0 o IMO 10 01

AQ.STFN.TION Nq *,iq Q* 1Lq 0,5 PI 5*A o l P 7,4t
VOICEn %PP( 2r.41 Al.AY lm'.pm 44.R3 Id,xs
iiNvOir~n -S A. 0;7 1~* .1 . U¶ .3 ..61 7 -1.MP 41,Pop

51Y'91% A 07 1 . P7 I mv.pn P, 93,33 6.13
v n IcFn A 3x..R3 A ,AP omIm .*AM 91 .57 3.401

GRAVFNESS 'Jt.P7 6.AEM 70.17 3*d4A 0413,2 1,7P

V n' !T r v. i o IvFS4P 0 .vm 110,fpS

TOTALS P9.A? 4.5P Rm.PQ I'sa 97ol¶ 3,pp

* MEAN a 71- TOTAL I)PT SCPQP: *
*S.E. 3a *
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SYSTFP 7FST~fn: 1104A 1IS-OIFC-77 PPnHF

NI.,P'gFkI LTSTENFOS 11

FOR LJST.kRI "I

J1 Fld ,3 7
RUJ 04.7k3

!MhTN ATTRQ~liTp. PRFqFPT AR5IFiT TntAL

FIFAP- %,X. MEA CFo MEAN S.E*
VUICIN-IVI I~CA~ (A*.lp 91 .07 0; .Am cisI.a3 3.4PFR1YfNA I P~ In F,, Icm .67 a 05.83. 3,49NMlN-F~lCryOKNAj 1'Im too,-. Mt tWA07 a*SIl 95.83 3.4P

NIASALTTv "pA qfl iw0 I Yp 
Ippl P4

1cqn~c'On . A aOR IVIM. sp . fjgP 1I ORI le 0 Pei

SL'STF'kTifl 7s*"r s *A FIA*#7 Q.Mt~7,4 *j~~flTClfý . OC7 V,. 5.i Ro 8~54 15.59nN 4.11 AS po 7 50 11.70) 7Q*¶7 3,40
1.AT 7 jp C lam' 0f*tp F~ 0,4.79 *

r~'JAVFNESs 94 .67 9*,4fx 70017 3.491 .~ .1

I ; f IrE v- 31 A ..Mi.~ IM jp*.~ 33 8 p POPS

T"1TAt A;T %Cnl&OF:0

J
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SYSTEM TFSTEnt iA 11 R t"qFC.77 PRrIBF I

NUMMEQ LISTENER% It

NJLmPEW SPEA'(FRS a 3

FOR LISTENFRI M4F6

SPKR SCflRF

RV ItI% Af.
JE FN*5d -i

M4AIN' ATTPIRLITti PDESF.NT ABSENT TOTAL

W1AN S.C. MEAN S.Fe MEAN S.E.

VciIrrw I trib .rr MP m*0c~ 83.33 0. o 01.67 4.5P
FRICTIONAL I~nn* 00 ol.pv 83.13 03.8m 91.67 3.40
NON-iFRICTrnNAL tO(OL CAPIm . A,, 1 R13.31 13.41 al t37 6.66

NASALITY OP..~~ LAoI p~m Im0pUp 01.00
GRAVE r0' -A Ips.op' q.pPU 1im"06 P '00
ACLJTF I 1VI*. 0 o a 00 M1 0 aim 01m.06 P mP

SUSTFNT1ON 7Q.17 Q'.pp '51.33 F.Ar 44173 2.04
voZCEtn 01r .A7 I10011 ,0*0 0*0 mm Pn 56.33 A.30
LINVOICEn Q1.67 F .AP A#;. 7 13.81 79.17 3.40

SI!ITL&TyflN 01I.A.1 3'.40 P~.P F6 47,692 1*,70
VIi1CU !i, fm 1, m~p 1010. (S i. On im0.06 P.PO

11 NV(lr) I Qki91A7 r.00 p n0o0 al So 95.013 3, 4p

GR~AVENFSS 61;.ti7 3.4m' 70.17 gepol ?P192 61.13
VO!CEn 9 .~0;7 A .AV a 10.00 0.mP 95;. 3 3,46
iiNVOICEn 4 1 . 7 F . m %A.33 1A. plo 5m*66 11.79

COMPACTN~FSS I0 or,0 . P , Ikf' iF pqr P,P6 I0' am, 36's
Vniceo 1061 . p0  

Mm.LN 1 PE4. r~c m10 10.0 ms I i,6i6P
1.Nvo I CE pI s 1Lf. ma ( o, mp mil'&.PP p . vim 91p,0 6o.66

TOTAL 110? SCrORF
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SYSTFO TESTflr: lid.% J'A-ClFCm77 P;RnPFp

NUMMFpF LTSTNEN.PS
NJLPMPEP SPE*AK~q *

SPKIR SflRF

RV PQ."F

RU O5. A. THIS PAGE IS BEST QUALITY FRACTICA.BLZ
JD COPY FMRISliFM TO 4

4ATN ATTR!RLITF: PPERENT APSINT TOTAL

s . MEAN S*Fv "FAN S.E.

VOICTN~G sC~~t c.!Am ~A 1 3.40 07g ~ fFRICTIO~NAL ¶4 A.P Q1 017 0S.801 95.93 3.

GR A VE ,pp Q1 .0~1.7 6e.Rm 9.5.A3 3.40)

SUSTrF.T~nN 7fl*& 7 7raN A *dQ5 q'Q A AvflTC~r) (15 AVt 715,~ A M 1 .7q 45,a7 ?

SIBYL AJfl k7 "CA o lie 01 m P*(so¶ 0O.*4! 2.05vnIctrn .0;~ 7 . (A 1V*[I'. -S A . f~ 95. Iq 3.40

CAAFýFe700 .40 al*q .0dg

iINmr,!rEn mo "r'." M'.nm I q

T 0T A L Sqr~ IAJ All . PQ 1 13 noA*Q7 2

* mFIi Qkl
T11TAL N'PT %CIUIF: *

*S.F. *I
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~i~TF~ ~ ~ JA.flFC-77 I

FOP~~ 00 0,ll

qv ux; =IS AGX IS BEST QUALITY MLCICAA9I

PRFFpy owTlOTAL

MAIN A RIte .F.A1 s.E. HEAN .,F, MEAN So..

vjjjrr JrG 1.7 tp mp *?.8 ,

NFqjCry0AL 
P '*3

nASrT NAL ftlv~

P1 -A 5 A L S AIpnV F jm p

*~v .A . *
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SYSTEP~ TESTEnI 1¶'0d 16-DEC-77 PRftF I

Nt'M¶IER LISTENERS a- 11
NOIMMER SPEAKER$ 9 3

FOR LISTE'NERI N::&.*%

sPgq~ SCOPE

AV 91.67
JE 9p..62
RD) 91.67

MATN ATTQIRUTEI P~PFSEM'T ARISkNT TOTAL

MEAN S.F. MEAN 5,7. MFA14 S.E.

FRICTIONAL IPoP.(l PPP 10~.01( &0 Pm P.pp

VON-FPICYTONAL. I LamP~ 91 .07 6.8ts 9S*R3 3,dAll

NASALITY vt . fi IAi (is ad 1.7m

G RA VE 11 kPC 9 Q1'. 07 6 ,6P 95.R3 3,d0

SUSTFNITDnm 0 6E7 3.40 7%*rm P .9 V14 t* .3 1.7p

IINVOIrEM (rAfA ,PP&A ptoP R6* 01. 7 13'.61 43 .33 6 ,SOF

SIF31LATTON 79.17 3'.I 4F gi.A 3, 4V A7 .59 2.95

vnlCtn i3 .3 3 A*Pa 1pol.pri p~s~c 91,47 3,4fl

iN~OXICED F mo 11.?9 01.47 6'. a i 83,33 6,86

fnRAVENESS P7.5p 15 .Fl 7 5 .P (4 plpt N1 2 29

VOICEn .1 rr ,,pgp t*U pP P, , O 'At1 "~m P

LiWvnICED 7 A 01P 11.79 SM.PP PP.41 AV,5p 5.89

COMPAC.TNESS 10m.001 mRP 1impPI F,P[I 101p,91" 0.0

UINVOICED Imp pvt 0.00 1 p&l. p m.6 plot q I 8,,mp "PA

TOTALS 43,66- 1.5p 80,6 14,98 91.3P 8,28

*MFAN a 91,.32

TOTAL MRT SCflREl :
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Sy.'ýTFM TFSTE!): 11Vd 1#I-fFC-77 PRflIýF I

NllmPF.R LISTEk-ERS a 11
NLINMIA SPF.AI(FR. 0 -4

FOR L197F',FR 9I~Q

SPKcR SCOR~E

AV -P4,37

RU Q7. 4j;

MlATN ATTRI!PUTE: PRFSFNJT AFISF111T TOTAL

PWAN n.F,. MEAN S.F. MFAN S.C.

VOICING S1'* .00, 91,sA7 A*N.Qc * 3-.4P

FRICTIONAL 1I4P. lpfltil M'01 1 poo P.010

NO%-FRICTInNAL J1WM*P'N (A*E'O P's.3.3 1.%.61 91,057 1%.60

NJASALITY 95.R. 3'.4m IPFPP 4.01 97.9p t.70

r.QAVE 9¶*F7 ft. okA mn'r.IA p.i P l pi,3 3.dfl

SUSTFNTIOIN 7A*C40 lt.70 Af*A7 i* 7p.(13 12.27
vo IcF n 75 PtA 11.79 1ýrac0 ' P3,.57 A 0 -)P 15.459

UNVOICFM 75i.01% 11.70 A3.33 1-3.rI 70,17 12,27

SXPILATION 3~4 3. Am I OP PL4 P,*RP 07.92 1,70
voicEn s *.*5 AP 1 lf~o'.R P A ( 95 . 3 3,40

nRAVENE5S 79'17 9*pvi 7N.%pI 5*pQ 77.014 4,50

tVfICEn o;.p r i. s, ~&P-4.- I.&A I'I 4.17 9POP

TOTALS qm9 7 .1..97 plA7 Q 9.44 RQa.91 3.34

*'PN Fl ,oo. I

TOTAL nQT ACvRF: *
* S.C. u J*.1
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SYSTP, TFSTEO: t IPA 7h-DFlC-77 Pp~nr ¶

NL'MPER LYT3TtNFPS 2 ¶1
NIimI.FI SPFA'iERS 8

FUO, LTSTENEkd R.,~

SP'IW SC()kP

J L Oa.R2A
RU~ cv, 052

MATN A TTR I LITE PPESFNT ARSENT TOTAL

4FAN SX.. MEAN S.F. "PFAN 3.E.

ve I c I ý'W 95 . F3 3'.4 m got , R 3,,40 05.4 1.7
FRIC'TTONAL jcelprmo '*,P~ 91*.67 6.8"~ 95.83 3,48

NASALITY P (I .cc P AC pm*p~ P*1 V ¶P.P p Ipmle . 001 I304

(,QAVE 1(4r PF P, i Ip mr *A Ro 1I*IP~ P.3

ACUTI 1 -10, r14 O p.P I 1pip. m m.pp ¶~Impla @,to

SUSTEN.T!CO' 7 5 . vm I q'. 79.17 3 ,1A 77.016 4. 50

LINVOIrEp ARs 3 ll A3 33 pq'3 3*3 X3.33 3.44

SiILMATION O5* 3.41P 9eq A3 3.A@ a5.63 1'.7p
VO ICp-n terP1P4 0 C Q'. m7 6.60 05.83 3.40
LINVO1CEfl 91 F7 f.t .AP IVI '3. p 01. Ro 915.63 3,40

GRAVENESiS 79.17 3. 4 O 7 0 .P s @; p.3 77.08 4.50
V l n tp .Vo 1 m mm.mI pl p.Am Ima.3 me 39p

I'NvoICEfl !,0.3 A . Ro PIP.3 01 p It79 54.17 9'"s

Comp~rT'JFSS I pl 91A 0).3 103 3.3 13s3a.3P3i I otm 0.08
VOTCknI(I lrP(A r, I'3C 133*daci .3 1333 I i,3I31
U NV 0 1CE f A i p~'.o I,3 vim'.3 VI 3.3 18o6 lepmm

TOTALS Qrm.Q7 2.P4 91R,07 P~p7 @3.97 31.26

* MEAN a 931.97
TOTAL flOT SCnoF: *
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SYSTEIP TFSTED8 1104 1E5-fECa77 PRWl~ I

~NUMBIER LISTENERS au1
NUMBEFR SPEAI(FRS 2

FOR LISTENERU 5~7

SPKR SCOP'E

JE FQ*5a
RD 02.71

MAIN ATTRIALJTE1 PRE.SEN.T A14SENT TOTAL

MEAN S.E. MEAN S.F. MEAN S.E.

VOyrrIN, I pi.4 A 0 01o 83.33 1.4M 91.A7 1.7F
FRICTTONAL I o p P'01m A3* 1' . , 68 91.87 3.48
NON-FRICTIONAL 1(!P.pp PPI 03.3.3 6 91.47 3,4p

NASALITY no . CR v ~. oP Imp8.pI P*P 18. pp I.88p m

GRAVF I fqm o P 8*88 ip8.08 W.00 100. PI p,008
ACUTE 1140.R p A to , 1 pi. ma W.mp A18800 0,001

SUSTFNT~nN 79.17 9.00 68*t'7 3,4P 72,92 6.13

VOICEfl No3 18.88 li.33 13.61 54.33 14.P83
LI'4Vn ICED~ 144p.00~ P~p 7 5. F I8 .j70 87.50 15.59

SIBILATInN 01 f17 3.49 om PP8*8 po8 05.83 1 .7p
V0ICFO Q1.A8O7 s t,8 vim'.8 so .08 961. 3 3,401

U4VOICEV 91.67 4 . i 8 mm~. Pfq 01 pi 915.13 3,48l

nRAVFNESS 7q.17 3.4F A7,~ 5,AQ 43,33 1,70

VOICED 1A t ga 8,8 188,88 P.88 911.83 3.40
UNvOIrF!n 6F.A7 13.81 75'.0M 11.70 70.83 3,401

COMPACTNESS I p8'f~m P 8*' lo,(8 (4.00 1 88.88 Fm F8

VOICEfl 1IMPIP V*pp 18*.1 no 9.8On 1010,8 'A@ P ,CR

l'NvOICEn I pip.8Plt0 8, im 110 . oli m violW 1018.880 01

TOTALS Q1.67 2,88 A0,98 8.98f3 @8.62 "4,85

TOTAL OPT SCORE:I *

* S.E. a 08
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SYTEO TESTEnt tipA IA-IFC-77 Pwm1PF I

'NLJMHFR LTSTEkFPS a it
NUP4RFR SPFAKFQi 8

FUR SPFAKk.Q: JE

LIATENF'Q SCflPE

1277 gs
3345 op

QAM4 A7.50 ~?

48s;~r 4a ".d .18 2S' 1A 1.3A RCYOA 677 f.17 RQC45 .*7 Q31 1.6

VS01 CT Nr, Q - . 4 3, .410Q 8 A2¶ I.*A7 A81.3 4.39

FRvIrTTUNA Q7.73 -. 17 R8.64 2.175 893s d,62

NT!AIINOA' IOA 911 .4 .'NOK 75A.ps 5.*'9 5,7 7 A. 9 7.

NAAITY I lo. rom . iI c got Big*~' J*'cR 89305 0.82

VfllCENf f '.3F 4.17 P IP&. .88s O*R 7 O 08,9 . P 01
vl'N~c~E' 154.55 !t.140 775.9mm 7.87 839,7 5.P4

toYINVI CE nA iR. 1 $1 7,03 07.7 3 2.17 R9.05 4,62

TOTAL:4S1A -4. I5~ rF '7*A.C.0 4 8,0 4,459 1.15

CRAVEFSS 7.Ril 3 10 01,5 9.9 A.5 25
vnI~n)7.3 .17 ip'.0 mpm 4.8. **
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SYRTEM TFI'EMI 1104 IA.'qEC-77Pf~

NUMI-Ek L!.ATENEC3U S

FOR? SPFAXERI OV*

LISTENER SCORE

1277 A9.5p

15345A .

9i m 6 1672IS PAGE IS BEST QUALITY P1ACTZC.AXA
13 1 A . h 7 m WPY FL1 ISH O T IJO D~

94AJ jA

9*15 7 A9.5 A

AAIN&TTPMUTI PRSEP ABSNT OTAL

AI TPUE!MFAW 
S' .. MEAN S.F4 MEAN 8.E.

94...%2 :0 47 97 .I 10; 1.24

VOTCING f.' .(4P 1L p p ;tA .94 94 32 2.47

v,,nN*L Ii C7* I. IgfPt nNA i-4rr PP @ o ONP6

1.4r1n 1 on Fvl.4 01;!0 an75 P.73

077 MEN*s7 7

?(~~TAA 34T~C~~
*~.3 3-.7p 61 .3

-'-%uTFNT4m 79.4 00p 57,9 3.320*

41;A5 25,f%7P196.7
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4YRTpi' !PTFSTl: ¶1cA 1'N-rFC-77 PPMRF I

NlIMEIR L!ST'.NERS 9 11

NI9mPFR SPEAI(FQS 0 1

FUR SPFAKLPt R *

LIRTFk~F6 %C.OpE

1277 Q 3 .75

K8492.71 7l
6 0~1.0,7 Y fQLA

0.339 Q 7 .9:

05 1;7 Q2.71

-lATN ATTkIgJu!t: PRESENT' ABSENT TOTAL

'TFAN S E. MEAN S.E. MEAN S.C.

v07rINGr jrI.OrS .14 04~f Od32 ,05 07 ,ItEI 1.47
F qI C T I(INAL I Mt%.0v m'' OPP 00,9 4.81 95 . 45 2.42
K ~,FRIrTTm 1 P a"~~ ~, for 07 :7.3 2. 17 98.06 1 P8

SIJ ST FOOT I N Q~i.45 2.42 77.97 -.q1 . A '40.38 2'.1a
V)r M97.73 P ,17 111.62 i was A9.77 2.7f1

"IVOICE, )3.10 4.0%5 7 2. 73 5*.97 13P.45 2,91

SIPTLATION 95.41% 2 .4d 97,73 1 4,5 Q f .5 a 1.66
vflictH 97.73 9*17 07'.73 2.17 97.73 1,45
ujNvntCrfl I:;. %311 31 07'.Y. 2*.17 91.45 2,42

tRAVFNS11 A0.77 3.@1.% 7P.4d5 2.42 66.11 2.10
vtl Ickr% Q5.45 2.0 11,.1 1 1*1 0P.n A.M 7.73 1,45
IINJVn~fF! 014.P9 5;.61 40.91 4.84 42.156 3,94

TOTALS 01.714 0'.7.q 8..90t 1,P3 03*37 NI.63

*MFA 1 9,37
TOTAL PRT SCfIQFI *

* S.C.. Is P.63*
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iYSTrm TFSTI~nt JIiP If5flEnC-77 P'R1WBE I

NtDMNER LISTENERS a tt

NLIMHF& SPEAKFRS a I

COMBTNFD IPFSULTS - STAP',Ap~n ERRORS ArROSS 41PEAKERS AND LISTENERS

MATN ATTRIPL'TES PPESENT ASSENT TOTAL

MEAN S.E. MEAN S.E, MEAN 3,E,

vO~rTNr; PA.4P Pý.o* ge.15 1.09 94.32 1.las
QITOA.90.24 P.75 po'.30 2.63 94.32 1,32

NON-FRICTIflNAL 97.73 1,7!; op'*9¶ 2.801 94.32 1,82

NASALITY 04.1i 01.5p 9P*06 01,83 QQ*65 01,39
-R AV F QQ*94 P,75 97.71 1 .21 94.48 91.71
A C JT F 9 ().2P4 r tp' 1pI~ vq. el 99.62 P.37

SUSTE'JTION 75.30t *3.,7 6A91A7 7.0;6 711;q2 2.57
vo ICF r) sm5 a01 4.77 '59.00 5.6.5 012*,q 4.22
iINVO!CEp A. Ri* d i. F 74.24 3.93 70.55 2.20

RSRTLATIMN Fk7RAP 2.101 90.11 0.52 03.56 1.1p
VOIrFfl -P1 .%A Q9.P2 o '~76S 94.701 1,2P1
Llnfl C~n A!;5. t 3017 Q9~pJ M .7 1 91.42 2 , pl

GR~AVFNFSS 01J.02 2.49 77.P7 P'll 79.53 1.37
vOTC~r' 97.75 1 .95 1 otor q MC 9R . lo 03,63
usivo ICE r i ~ . 9 4.77 'S4 . 45 4.91 691 V.3 2,791

rOMPACTNFSS qq.ri:P 0.37 99,02 P.I,R7 9Q.61 P,.26
Y n . vp o,' F 1o vi. VI, 9. VI, m 10.91 C *,90Ilp

L'%JVOICEn 00.p4 0,75 09'o:) 0.7li 99,24 0.52

TOTALS 90'.4(' 1.M6 8A,64 px.57 49.52 0.791

TOITAL nQIT SCflRF .
* S.E * 9.791

By JF Qr)

ME AN AA.73 86.44 4~3.37
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SYSTEM 11V4 16-DEC-77 PROBE t

NUMRER L1STENEPS ta
NUMRFR SPEAKERS * 3

SPEAKERS

LS JE RD MEAN 8.E,
LIST.

1277 AQ.5A AQ. 5 q3, 7 5  OP.97 1.13

3345 FR,54 "P.2Q 93,75 9.*10 9.7m

40P6 $4.54 fa.Pl 92.71 87.*j I ,Pp

5345 AR7*P 94.17 9d,7q R. * V1O 52

54P .... R 8415 1%• 54 QPFP, 54 P.9s

OWM4 eq.56 07.5m ''S*P3 Q09 2.0I4

5854 s, 54 PA.2 1 99.7 1  A7.15 p*•P

ýo~ 9t.A7 QP*F2 91*.67 91.32 P*.28

Q3.g $4.37 P7.5 07.92 89.91 3.34

940;3 Q I. A7 9A*P 9v*$ . 6 0097 Pi Op

MEAN RR.73 R4.4A Q3.37

S.E, •• .5 n•

"* MEAN x 89.RP a
TUTAl DORT SCIIRF, * a

"* S.F. a P.am
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Appendix D

Use of Listeners
and

Behavioral Controls
in the In-House

Diagnostic Rhyme Test
Evaluation

Lt. John J. Bowen
Speech Processing Lab

Hanscom AFB, Massachusetts
5 November 1976

Dl. INTRODUCTION

The purpose of this report is to review the behavioral aspects of handling lis-
teners for an in-house evaluation capability of the Diagnostic Rhyme Test.

The Diagnostic Rhyme Test (DRT) uses a group of trained listeners involved in
a speech discrimination task. The test is designed to compare speech intelligibility

between voice communication systems; digital voice processers in this case. The

comparison is based uponthe listeners' reception, recognition, association, and
response of the processed stimulus. Since the validity of the DRT depends on human
behavioral processes, which are variable from one listener subject to the next, the

use of test controls to minimize these individual variables should improve the con-

sistency and reliability of test results.

The test controls covered in this report will include the experimental effects
of the test situation. Fxperimental effects are the sum of variables introduced into
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the test situation by the test administrator. the test subjects, and the test environ-

ment itself. A brief section on listener selection and preparation will be included

also. Continued research is needed in the areas of listener training and perform-

ance tracking to improve the control or consistent results. The report will close

with conclusions and recommendations on the handling of listeners for In-house

DRT evaluations.

D)2. EXPERIMENTAL EFFECTS

As mentioned previously. experimental efrects are the summation of all the

outside variables contributed by the test administrator, subjects, and environment

which contribute to the biasing of the test results. Ideally, a test should measure

only those characteristics intended to be mcasured. Differences among individuals

and environments however, can influence and alter test results. If controls can be

pjitoad uponlf III IPMI~i Ol1ation, ~)~il r~f I or~ Wit vffP§ tufl be- minidrm ipI

D2.1 Administrator Effects

From research in experimental design and testing, Rosenthal1 concludes that

a variety of biosocial. psychosocial and social psychological factors which interact

between the test administrator and his siibjects can effect the skbjects' behevlor

and response. Physical characteristics such as age, sex, race, etc. and personality

characteristics such as anxiety, hostility, warmth, dominance, etc. can alter the

way a subject responds to the administrator and the test itself. The nature of the

DRT however, tends to minimize administrator effects. After the initial training

period, the listener subjects know how the test is administered and what the adniin-

istrator expects o" them. When a series of DRTs are being conducted, only one

administrator should give the test. It is possible that listener responses could be

influenced by a change of test administrators in a test.

The test administrator can influence subjects very easily in the instructions he

gives them, according to Rosenthal . He also points out that a test of simple data

collection can be biased by the experimentor or administrator. The administrator

must be careful not to tell the listeners anything which could influence their re-

sponses. Voiers said that the listeners should not be told their test s,.ores or should
2

never be told to try harder on one test than others. Listeners should not be told

how many tests are left in a series or how much longer they have until the end of

a test. The administrator should never give a subject any doubt that he may fail to

be a good listener or that he ...ill be removed from the program if he cannot

1.- •Rosenthal, R. (1966) Experimental Effects in Behavioral Research, Appleton-
Century-Crofts, New York.

2. Interview with W. D. Voters on 28 Sept 1976 at Dynastat, Austin, Texas.
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perform adequately. Any such instructions could influence a listener's motivation

or attention and cause inconsistent, and thus, unreliable performance.

The best method to control administrator effects is to develop and use standard-

ized procedures for the administration of the DRT.

I)2.2 Fuivironmental Effects

Environmental effects are all physical variables present in the test situation

which can affect a subject's response. Environmental effects include the comfort-

ability of the test room, temperature, lighting, quietness distractions, etc. A

change in one of these variables can decrease a subject's attention to the task and

afrect the subject's response.

If the environment is kept constant, the listener will know what to expect and will be

able to keep his attention focused on listening. B3efore the test starts, the administrator

should insure that the shades are down in the test room, the partitions between the booths

are drawn, distractions are removed from the room, headphones work properly, vol-

Ume is adjusted comfortably, room temperature is comfortable, and that listeners are

supplied with tile necessary pens and answer sheets. \oiers3 says the DHT is insen-

sitive to volume level but he uses an average vowel peak level of 80 db SPL in his tests.

Comfortable room temperature for working is between 70 and 74 degrees. Precau-

tions should be taken to insure that all test booklets are complete. Speaker tapes

,ihould be introduced and started the same way so the listeners are not taken by surprise

when the tape begins. With the presentation of all the testsstandardized, the listeners

will not have to worry about distractions which would influence their attention and response.

1)2.3 Subjectllifener Effects

SIubject effects can be the most variable of the three effects in a test situation.

Personality differences among individuals cause them to respond differently in the

test situation. The number of speakers and listeners in the DRT tend to minimize

listener effects. Controls on listeners' motivation, attention, and expectancies

should increase test reliability although studies have not been performed to support

this hypothesis.

Listeners' motivation and attention will be discussed as part of listener effects.

Rosenthal 1 proposes that individuals who volunteer for studies have three aims or

motives which vary among individuals. These aims will also be discussed in this

section regarding their impact on listener effects.

3. Voiers, W. D. (1967) Performance Evaluation of Speech Processing Devices, III.
Diagnostic Evaluation of Speech Intelligibility, Final Report, Contract
No. AF 19(68)49837.
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D)2.4 Motivation

Individuals must be properly motivated to do a task or they will not do it well.

Subjects can find both extrinsic and intrinsic motivation in a task like the DRT

listener program. Fxtrinsic motivation includes pay or recognition. For example,

letters of appreciation can be sent to the listeners' supervisors. Intrinsic rewards

derive from a personal sense of satisfaction, accomplishment, or providing a use-

fid service. Past volunteer listeners have expressed a feeling or high self-satis-

faction in participating in the program. Motivation should not be a problem in the

in-house MIT program.

D)2.5 Attenlion

Span of attention can vary from one listener to the next. Listeners should

understand that they should try to pay an equal amount of attention throughout tests.

Listeners who try harder on some tests than others will yield inconsistent results.

Attention is largely a variable of time. Swets and Kristofferson 4 point out that

there are conflicting opinions as to the decrement of word identification performance

vs time. !laker says that the "auditory sense is relatively slow to fatigue". 5

Woodworth and Schlosberg 6 found that subjects may experience "blocks" in a

mental task. Mlocks are defined as a person's momentary inability to focus atten-

tion. They are involuntary rest periods which delay the onset of fatigue. Rest

periods should be used in a test to prevent blocks from occurring since they could

cause unwanted variations in test performance.

Voiers uses two groups of listeners and alternates the groups in 20-min work/

20 min rest periods for his DRT listeners. fie uses 3 to 4-hr sessions.

In-house studies have shown that sets of 20 min work/ 10 min rest/20 min work

periods are mo3t efficient for test with one group of listeners. A minimum of at

least 15 min break should be given between these sets.

D)2.6 'liree Aims of Teot SwIbject

As was mentioned in the introduction of this section of the report, Rosenthal

suggests that there are three reasons or aims of people who volunteer for studies
1

or tests. These three aims are related to subject effects upon a test. These aims

should be satisfied to minimize the individuals' effects upon the test.

4. Swets, J. A. , and Kristnfrerson, A. B. (1970) Attention, Annual Review of
Psychology, 2•1:339-366.

5. Baker, L. M. (1960) General Experimental Psychology, Oxford University Press,
New York.

6. Woodworth, R. J., and Scholsberq, H. (1965) Experimental Psychology revised,
Holt, Rinehart and Winston, Inc., New York.
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First, test subjects expect to receive a reward for participating in the study.

The different types of cxtrinsic and intrinsic rewards and their effects have been

discussed previously under the topic of subject motivation.

Second, test subjects are usually interested in discovering the rationale behind

the test. In some studies, the administrator does not want the subjects to know

what they are being tested on, so lie uses a blind; a false front for the test. Voiers 3

says that familiarity with the DRT does not affect the test. To satisfy the listeners,

interest in discovering the rationale of the test, give them a brief explanation or

the purpose of the DRT. A summary of voice processers and how the DRT is used

to evaluate intelligibility should satisfy the listeners' curiosity and may even develop

in them more interest in the program.

The third aim of a subject in a test is to represent himself in a favorable light

to the administrator. Subjects are usually curious about their performance. Voters

does not give the test results to his listeners since it could bias later responses.

Subjects also try to conform to the expectations of the experimentor, which could

lead to biasing through experimentor effects if the administrator is not careful. To

solve this problem for the listeners, the administrator should encourage the lis-

teners by recognizing their efforts, tlie can assure them and show appreciation

without giving them the test results. Rosenthal says that a "self-fulfilling

prophecy" works on test subjects. if the administrator does not give the listeners

any reasons why they would fail as good listeners, and assures them that they are

performing well, they should not worry about how they are performing. This, in

turn, should minimize any effects due to the listeners doubting their performance.

D3. LISTENER PREPARATION

This section will briefly discuss some aspects of listener selection and use of

listeners in the DRT.

Since the DRT is a speech discrimination task, subjects must pass certain

hearing tests before they can become listeners in the program. First, the subject

must have normal hearing as determined by an audiometer test. Voters uses a

range of 250 to 8000 Hz. 7 Second, the subject must be able to discriminate between

the present and absent states of all six voice attributes. Voiers et al found that

hearing impairment is not unidimensional 8 and may go beyond simple tone reception.

Different aspects of speech discrimination performance are affected depending on

7. Voters, W. D. (1969) The Effects of Masking Voices on the Apprehensibility of
Six Consonant Attributes, ScientTFic Report No. 1, AFCHL Contract No.
AF19(t1ZB)-0HH3.

8. Volers, W. D,, Sharpley, A. D., and Hehmsoth, C.J. (1973) Research on
Diagnostic Evaluation of Speech Intelligibility, Final Report 7 rContract
No. F 1906-70-C-0182.
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the degree and nature of the hearing impairment. 8 This aspect of hearing Impairment

can be determined by checking the performance of trainee listeners over a control

DRT tape. Performance in each voice attribute should level out after a period of

practice. Erratic performance on any attribute would indicate a hearing impair-

ment in that individual and he should not be used as a listener. Further tests need

to be performed in this area however, since it is unknown how long it takes the

average listener to find a consistent level of performance in all attributes. Answers

to this question would define the training period for new listeners and would dis-

criminate between good and bad listeners.

After a pool of listeners is established and you are ready to test, trained

listeners need a warm -up test before each session of DRTs. Voiers says two

speaker lists prove enough warm-up to get the listeners reaccustomed to the DRT. 3

In-house tests have supported this finding. The warm-up lists should not be the

same lists which are to be evaluated in the test.

During each DRT session, each listener should be tested to make sure he is

performing satisfactorily. Responses from a listener who is under emotional stress,

tired, etc. during one session will differ from his normal performance. If this

occurs, the listeners' results should not be used in that evaluation. Since eight

listeners are used in the DRT, ten listeners should be tested to allow for two sets

of results to be discarded for the preceeding reason. A control tape, played once

each session, can be used to track the listeners' performance for that day and

compare it to their standard performance. Research is necessary in this area to

establish criteria on acceptable performance limits for listeners.

D4. CONCLUSIONS AND RECONiMlENDATIONS

The DRT is designed so as to minimize 'xperimental effects. The precautions

suggested previously in this report, are an aid to insure experimental effects are

minimized. The test administrator should be aware of the influence he has on a

test, even the DRT. The environment should be kept comfortable and free of

changes. After the training period, the listeners should settle into a comfortable

understanding and consistency in taking the DRT. Therefore, very little in the

way of recommendations on a standard set of instructions can be given to the

listeners every time they come to take the test. They will know what their job is.

All the administrator need do is remind them to pay consistent attention and how

to score the answer sheet. They should become familiarized enough not to require

detailed Instructions for every session.

There are only two major areas that need refining to better Implement the

in-house DRT evaluation. The first area Involves the discrimination between good
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and bad listeners. A good listener is a consistent scorer. An inconsistent

listener can not be used in the DRT program. A statistical test to define the limits

of consistency has not been developed as of yet. Once criteria have been developed,

tile bad listeners can be identified and a pool or good listeners can be established

for use in the in-house program.

The second area of research involves the tracking of listener performance.

Once again, statistical tests have yet to be developed to record the on-going

performance of tile established listener pool. A statistical test to establish con-

fidence intervals for each individual's performance must be developed to validate

each listeners' performance during each I)RT.

Once statistical tests to (liscriminate between consistent and inconsistent

listeners and statistical tests tn track each individual's perrormance are developed,

the in-house capabilities for toe PRT should be sufficient to conduc, reliable testing.
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